





Sh BPS bias 


aE ape ae 


% 
oer 


Pre. 


rata 


<eS 


OS ERP R OP IEE RN 









































— 


’ PupLisHine ()FF 








ae 
No 








= maw, 


4 





PINE ain 





A 
‘Ne 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE, 





VOLUME XX*X.- No. 3. 
Whole No. 4715. 


NEW YORK, MONDAY, FEBRUARY 3, 1879. 


{s PER ANNUO™ 
IN ADVANCE, 





A. M. CALLENDER & CO., Proprietors. 
G. WARREN DRESSER, C.E., Editor. 
Terms of Subscription, Including Postage.—For the United States and 
Canada, $3 per annum. European Countries, $3.50 (15 shillings—18 francs). 
All payments to be made in advance. Single copies, 15 cents. 


Remittances should be made either by post-office order, registered letter, or 
bank draft on New York, payable to the order of A. M. Callender & Co. 


The American News Company, Nos. 39 and 41 Chambers Street, New 
York, are agents for this Journal. Newsdealers will send orders to them. 


Collections are invariably made directly from this office, for subscriptions, 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


Books.—We will mail, post-paid, at publishers’ lowest rater, any book—scientfic 
or otherwise—to any address in the United States or Canada, No books will 
be sent C. O. D. 


Correspondence.— Wishing to make this Jonrnal a gazette of intelligent dis- 
cussion to those of our readers who may wish to gain or give information on 
the subjects tu which its columns are devoted, correspondence is solicited for 
publication from all who make the study of these subjects a pleasure or a 
profession. 


CONTENTS. 
s@” An asterisk (*) denotes an illustrated article 


Eprror1aLs— 
MIO TaN rie TABU: «..0i..cicveccccsscccessecocessiscsccsesesevenceseeseses 49 
I RSINONNNONN § 55a 00 ke cbeactuseckaneveacsadeveswistaphirsadavowiderisbciecs 49 
Ra I IO GE SRO oases 0 inias sss pi ccde enc dsenas devenditredsaevabodessaicn 50 
A ON a 66 nds Se 4 sn vavweydshction ssw cavers sempenaeeetoss peice vcwcessspsus 50 
Reduction in the Price of Gas at Hartford, Conn........................405 50 
NN BER crninn fads a usaspeud drusspsecuepudnaneiventnb\tesipsenasiaracdsreqs 50 
Lecture upon the Electric Light, by Prof. Henry Morton*........... .... 51 
Gas-lighting vs. Electric Lighting..................ceeceesesees spdaucphoBegied ves 54 
De, TRO Te MN POINIS BAAS sans c0ckccciscccccin ces csessgescsescnssccnecece 56 
West of Scotland Gas Managers’ Association................c0cccceeeeeeeceees 57 
CorRRESPONDENCE— 
The Future Education of the Gas Manager...............c0.sscceeseeeeesees 61 
CDOTRIMIIGUE 6 taser ces dcndasnsenbamiestssudinaigaseasseds ties sevtessonsncsescecenavesas 62 


[Orrictat NOTICE. | 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS. 


——< => 


The annual meeting of the Association will be held.at the Tremont 
House, Buston, on Wednesday, February 19th, 1879, at 12 o’clock, noon. 
Members intending to propose any persons for membership at the annual 
weeting, are requested to send to the Secretary the names of such persons 
as soon as possible. 
Grorce B. Neat, Secretary. 
Boston, Jan. 14th, 1879. 





Paper on Exvectric Licurinc.—At the Meeting of the Society of Civil 
Engineers, on Feb. 5th, inst., Mr. Chester will read a Paper on ‘Electric 
Lighting.”” Members of the Society interested in the subject are requested 
to attend, and bring with them frienus who may desire to be present. 

104 E. 20th Street, New York, Joun Bogart, 
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MAKING UP ACCOUNTS. 


— so 





During the month just closed most of the gas managers have doubtless 
been engaged in making up their annual reports ; and, so far as we have 
been able to learn, the final balauce goes to confirm the opinion expressed 
at the beginning of the year, that, in the vast majority of cases, the ‘‘turn” 
seems to have been reached, and results are better. 

To whatever cause this may be attributed it seems to be a fact that the 
worst is over, and better times have commenced. 


The past few years have taught some practical lessons in economy of 
management, and closer working, that should not soon be forgotten. In 
many companies reduced consumption has enforced a reduced expenditure 
beyond that due merely to the reduction in amount of gas sold. This has 
certainly beeu the case at the retort-house end of the business ; and it is to 
be hoped that it 1s equally true of the office portion of the company’s ex- 
penses, 

It is to be very much regretted that we have not been able to record many 

cases of a reduction in the amount of capital stock with which many com- 
panies are still saddled. Works built in times of high prices, and, in addi- 
tion to this, too often carrying an amount of watered stock sufficient to 
drown any business, are still staggering under the load, and the stockhold- 
ers, while asking for their dividends, are ever anxious to know why the en- 
gineer cannot make his gas a little cheaper, to enable the board to declare a 
little larger dividend. Now is a good time to resume ; that is, get down to 
a solid basis, where the capital is in excess of a fair valuation of the plant, 
and then make every effort for extending tie business. In fact, conduct 
the affairs on exactly the same basis as any other manufacturing enterprise 
is conducted—seeking all the consumption it is possib'e to get, and keeping 
all that they obtain, 
One great benefit that has flowed from the electric light scare is that it 
seems to have awakened some of the sleepers, and it is to be hoped they 
will not drop off again. The London Journal of Gas Lighting, of Jan, 14, 
thus speaks upon this point, regarding the benefits to gas companies re- 
sulting from the electric light agitation : 


“The electric light may, at the present time, almost be considered dead ; 
but at all events, it has had one very good effect, it has roused the gas 
companies ; and rot the least consequence is the display by the Phoenix 
Company, which clearly demonstrates that gas can successfully compete 
with electricity. 

‘¢ The Phoenix Gas Company, under the direction of their Engineer, Mr. 
Corbet Woodall, made a bold experiment on Saturday evening last. They 
confronted the electric light with Mr. Sugg’s new burners, and we may be 
excused for expressing a strong opinion, that the new burners give a supe- 
rior light to that afforded by the electric lamp. We can express an unqual- 
ified opinion that the lights, as exhibited at the corners of Stamford Street, 
York Road, and the ‘‘ refuges,”” were superior to the electric light. Tak- 
ing it altogether, the experiment made by the Phenix Gas Company is em- 
nently successful. It is satisfactory to learn that the cost of this greatly 
improved illumination is not much in excess of the old system. Of this 
more will be said anon, when we possess fuller details ; but whatever it may 
be, if the interests of the travelling public be considered, we are perfeetly 
certain the authorities will be in favor of the light afforded by the gas com- 
pany. The beauty of the light and its diffusibility cannot be disputed. 
Demonstrations of a similar kind are shortlv to be made by the Chartered 
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Extending the Use of Gas. 


The Chartered Company are applying for power to ‘‘manufacture, pro- | 
vide, purchase, sell, and lend, or let for hire, any gas or other fittings, en- | 
gines, stoves, pipes, and other appliances for motive power, or lighting, 
warming, or ventilating houses and buildings, for the cooking of food, and 
for all or any other purposes for which the consumption of gas, or any pro- 
duct obtained in the manufacture of gas, can or may be used.” 

These are broad powers, and do not seem to indicate that the ‘ old char- 
tered” company at least intend to ‘‘ throw up the sponge ” just yet. With 
their immense territory at Beckton, which is none too large for the pros- 





pective wants of the company, they will, in a short time, if these powers are | 
granted, be able to rival the Paris company, in the manufacture of all their | 
residual products, as well as the necessary apparatus of a large establish- | 
ment like theirs. 

The London Company and the Crystal Palace Company are also applying 
for similar enlarged powers, to furnish all the appliances necessary for the 
consurption of gas in houses, and also to furnish engines and machines, 
the motive power of which is obtained from gas 





all of which looks very 
much as though the clever men managing the affairs of these large corpora- 
tions can see clearly that the time has arrived when there is an extended 
field opening for the consumption of gas, and that they propose to be ready 
to occupy that field as soon as opportunity offers. Here is an example that 
our own companies might follow with profit. 

The extension of the uses of gas beyond those of mere illumination, is | 
not ‘‘worked up” as it might be. 





| 
| 


Every manager can see the benefit that | 
would result; but the practical difficulty is to secure such action on the part 
of the company as would acquaint the public with the truth in the matter, | 
and convince them of the real advantages to be derived from a more general | 
use of gas. In England many corporations have endeavored to attain this | 
end by means of exhibitions of the various appliances for the most eeconom- | 
ical use of gas for manufacturing and domestic purposes. South Shields, 


under the direction of Mr. Warner, the present President of the British As- | 


sociation of Gas Managers, has been very successful in this respect, also Bir- 
mingham, Huddersford, and many others, have increased their day con- 
sumption by they same means ; and, now, Manchester is following in the 
wake, and, no doubt, will reap full returns in due time. 

As Americans, we ure not usually deficient in ‘‘ push” ; but, in this mat. 
ter, our English cousins have certainly taken the lead of us. It is time that 
we did something in this matter, and, doubtless, we shall soon close up this 
gap ; and, availing ourselves of their experience, be able to compare most 
favorably with our brethren across the water. 

The next annual meeting of the American Gas-Light Association is to be 
held in Philadelphia, the city of all others where gas apparatus is made in 
the United States. Why should not the 
Executive Committee of the Association take this matter in hand in season, 
and call upon all who have useful, or even ornamental appliances for the 
use of gas, to unite in making an exhibition where not only gas men, but 
the public in general may see for themselves what may be done with gas. 

The Exhibition, although held at the same time as the Meeting, may be 
kept entirely distinct and separate from it. 


There is a good place to begin. 





There is no doubt that if due 
notice is given, there would be contributions to the Exhibition from abroad | 
as well as from our own country. 


It would require care in arrangement and | 
classification, but beyond that but little labor or expense would be incur- | 
red ; and in no way could the Association spend money better than in pay- 
ing the rent for the necessary room to carry out this idea, This being done, 
the matter of arranging smaller local exhibits would naturally follow. Act- 
ive work pays in any business ; 


and if one-half the enterprise had been | 
shown in getting up and securing the proper use of good gas burners and | 
stoves that has been exhibited iu producing good burners for kerosene oil, | 
the gas business would have suffered less from its competition. 
We hope the gas engineers throughout the country will take this matter | 
in hand ; and that, at Philadelphia next October, we may have as complete 
and extensive an exhibit of appliances for gas consumption as has been held 
anywhere. 





| 
| 
| 


From the ‘‘ Gas Trade Circular and Review.” } 


Gas Miscellanea. 


|in gas shares. 


Comuaittee : 
Brett, R. W , Hastings. Farrand, C., Croydon. 
Hunter, John, Woolwich. Cooper, W. R., Banbury. 
Wadeson, Jas., Windsor. 
Honorary Secretary, Chapman, J. L., Harrow-on-the- Hill. 

The Secretary informed the meeting that Mr. Werdermann had kindly 
consented to give an especial exhibit of his system of electric lighting, if the 
members after the adjournment would make their way to the British Tele- 
graph Works, Euston Road. 

An able discussion was carried on by the President, Messrs. Livesey, 
Wood, Woodall, Morton, Wilson, and others as to the present state of the 
electric light and the effect it is likely to have on gas companies. 

Mr. Werdermann explained his system, and showed the current divided 
and supplied to two large lights, and afterwards to ten lights of lesser illu- 


| ntinating power, the members all availed themselves of the opportunity to 


view the process, and were much interested. 

At six o’clock dinner was served at the Bedford Hotel, about five and 
twenty members being present. The usual loyal toasts were proposed and 
drunk with customary enthusiasm. The next being success ‘ to the South- 
ern District Association of Gas Engineers and Managers,” followed by 
‘« Prosperity to the British Association of Gas Managers,” by the President, 
who said that, instead of district associations weakening the pr rent tree, he 
considered that they were a great means of strength, and might be looked 
upon as schools to educate managers to take part in the proceedings at the 
annual gatherings, and give them confidence to prepare papers. The name 
of Mr. Corbet Woodall, the late president, was coupled with the toast. 
Several other toasts were proposed, amongst them the health of the ‘‘ Visi- 
tors,” which was well acknowledged by Messrs. F. W. Hartley and W. H. 


Bennett. Altogether a most enjoyable evening was spent. 


An ordinary me ting of the Midland Association of Gas Managers was 
held at the Midland Hotel, Birmingham, on Thursday the 24th ultimo, un- 
der the presidency of Mr. Chas Hunt, and was very numerously attended. 

At the conclusion the election of office-bearers for the ensuing year was 
proceeded with— 

Mr. Charles Hunt was re-elected President. 
Mr. P. Simpson, was re-elected Treasurer. 
Mr. J. Tindall was re-elected Honorary Secretary. 

Messrs. C. E. Jones and G. E. Stevenson were elected members of the 
Committee, in place of those retiring, and Messrs Storer and Cross auditors 

The usual votes of thanks terminated the proceedings. 





RepvuctTion IN Price or Gas at Hartrorp, Conn.—The price of gas 
furnished by the Hartford Gas-Light Company has been reduced from $2.75 
to $2.50 per 1,000, from and after Dec. 1, 1878. 





ArtiriciaL Licutr.—At the Royal Academy Professor Barff, M.A., deliv- 
ered a lecture on light and what kind of artificial light is best adapted for 
studios, pictuce galleries, etc. Having briefly and lucidly explained the 
more important phenomena in connection with the transmission and refrac- 
tion of light, illustrating his remarks by the aid of the spectroscope, Pro- 
fessor Barff said, with respect to the question which was absorbing so much 
attention at the present time (electric light), he was of opinion that very 
few of those who listened to him would live to see it in every house ; and 
with all that had been said about banishing their old friend gas, if he had 
had a few thousand pounds to spare he would not have hesitated to invest it 
At all events, gas was now the general illuminating agent, 
and he wished to show what he considered to be the best burner which 
could be used (Silber burner), which the inventor had now brought to a 
state of perfection. By the use of this patent the exact amount of air was 
allowed to enter the burner which experience had shown had the effect of 
producing the brightest light by absorbing the carbon in excess. Professor 
Barff then took an Argand burner, and compared the effect produced by it 
with the light emitted by the Silber burner, clearly demonstrating the su- 
periority of the latter. It was also very important to mention that the Sil- 
ber burner reduced the amount of sulphuric acid and acetylene thrown off 
by gas to a minimum, and in their effects upon pictures, books, and furni- 
ture too much attention could not be given to this matter. To artists it 


| was especially necessary that they should have an artificial light which would 
| enable them to discriminate the various gradations of color, and the Silber 


— 


“The Southern District Association of Gas Engineers and Managers ” 
held their Annual General Meeting at the Bedford Hotel, Southampton 
Row, London, on the 14th ult. 

The President, Mr. Eldridge, gave a short address, and the formal busi- 
iness of electing officers for the ensuing year was gone into, viz.: 

President— West, John, Maidstone. 
Treasurer— Wood, Alfred H., Hastings. 


burner was undoubtedly the best invented for the purpose. As this was 
the last lecture of the series, there was a large and appreciative audience. — 
Gas Trade Circular and Review. 





Ir HAS BEEN ProposeEp to illuminate harvest fields, etc., by the electric 
light, so that agricultural operations can be carried on if necessary after 


sunset.— Les Mondea, 
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LECTURE UPON THE ELECTRIC LIGHT. 


DELIVERED Oct, 17, 1878, BerorE THE AMERICAN Gas-LiGHT ASSOCIATION, 
By Prof. HENRY MORTON, Ph.D., 


Pres, Stevens Inst., Hosoxen, N. J 


[Continued from page 39. | 


In 1871 M. Z. T. Gramme, a cabinet maker, of Paris, presented to the 
French Academy the description of a new form of magneto-electric ma- 
chine, possessing several new and remarkable features, Its general 
structure can be well understood from the accompanying figure, which 
represents one of its simplest forms as constructed with permanent mag- 
nets, and to be driven simply by hand power. 





Fig. 2S. 


The large U magnets terminate in heavy end pieces, which constitute 
massive north and south poles, almost surrounding the armature, which 
constitutes the peculiar feature of this machine. 

This armature consists of a ring made of a coil or hank of soft iron wire, 
around which are wound a series of coils of copper wire, in the the manner 
shown in Fig. 29, which represents such an armature partially dissected. 

The ring made of a hank of iron wire is shown cut across and spread out 
to some extent, the cut ends appearing below B and at A. The several 
coils of wire are also represented partly in place above and spread apart in 


Now let R indicate such a coil, and suppose it to move toward the right ; 
it will evidently leave more magnetic currents in a given direction in the 
left hand semi-annulus than it approaches, and will therefore acquire a 
current in the direction shown by the arrow, to which will be added the 
effect due to approaching the opposite currents in the upper part of the 

| 





Fig. 30. 


right hand semi-annulus. At, and also at s, this action will reach a max- 
imum, as the coil will be (at n, for example) approaching all currents of 
the right hand semi-annulus and leaving all those of the left, and vice versa 
ats. At p and at p., however, the effect will be nil, as the coil would 
there appoach and leave equal ‘wenbets of currents of like direction. 

Now if we consider a number of coils all moving around from left to 
right, on the upper part of the ring the currents in them will have the 
same direction ; and if they are all connected together these currents wi 
aid each other, and may be taken off by conductors pressing on the com- 
mutators at p and p,. Let us suppose that the current is such as to mak 
~, positive and p negative. As the coils pass p, the direction o ithe cur- 
rents in them is reversed, but so also is their relation to the conductor or 
commutator. Thus, a coil which was coming toward p, from above was 
sending its positive current forward toward p,; as it leaves p,, going on- 
ward below, its current being reversed, it no longer sends its positive 


|current forward, but sends it back to p,, which it has passed. Thus p, 


gets not only the positive current from the coils on the upper half of the 
ring, but from those also on the lower half. 

3y reason of the action which has thus been described, there is in the 
first place no rapid reversal of magnetism in the iron core of the armature, 
as in the Wilde machine, but only a continuous and progressive change as 





the lower part af the figure. The wire of these coils passes continuously 
from one to another, but between each makes a loop, which is hooked into | 
a copper conductor, RR, constituting part of the commutator. 

The general principle on which this machine acts can best be explained | 
by reference to the diagram (Fig. 30). Let S and N represent the poles of | 


. P . | 
the permanent magnet, and the divided ring between them stand for the | 


ring of iron wire. | 


This ring, under the intiuence of the poles S and N, will always have a | 
north pole at and a south pole at s, the parts p and p, being neutral, or 


’ 








| 
| 
| 
| 
{ 





Fig, 29. 


in other words, will correspond with two semi-annular magnets with their | 
north poles together at n and their south poles together ats, The magnetic 
currents in the various parts of this ring will then be represented by the 


| 


the ring rotates; and in the second place there is a continuous current of 
electricity in a constant direction, with only one reversal for each revolu- 
tion of the entire set of coils, 


MM OY ANN 





Of course the method of passing the current of one machine through the 
coils of an electro-magnet replacing the permanent magnets shown in Fig. 


| 28, could be carried out with this machine just as with Wilde’s ; or the 


arrows drawn on it. As the ring rotates these poles will always maintain | machine itself, being made with electro-magnets, these could be excited by 


essentially the same position in space, and therefore, in relation to the| 


its own current, as with the machines of Ladd and of Siemens, which we 


coils wound on this ring, we might assume that this inner ring was at rest, | have already described. This last plan was, in fact, at once adopted, and 


and that the coils above were carried round over it, 





the standard Gramme machine was made in the form shown in Fig. 31, 
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Here the electro magnets consist of the large horizontal cylinders seen 
above and below, so wound with wire as to produce a combined north pole 
at the centre above, where the extension piece is attached, and a corre- 
sponding south pole below. 

Withiu and between these extension pieces is the armature or bobbin, 
consisting of the iron ring wound with its numerous flat coils. The con- 
nections in this case are carried out on both sides of the axis, and thus 
several pairs of brushes can be applied, and numerous currents taken off. 

With all these machines, however, the best effects are obtained by em- 
ploying only one circuit, or passing the whole current from the bobbin 





Fig. 32. 


through the electro-magnet coils and the exterior circuit, where it is 
used. 


In 1873 Wilde described a new form of magneto-electric machine, in | 


which he abandoned the use of the Siemens armature, and returned, in 
general structure, very much to the form of the old Alliance machine. 

Two sets of electro-magnets, 16 in each, were arranged in such a way that 
they formed two hollow cylinders opposite each other, with the poles of the 
magnets of each cylinder facing each other, but having space between 
for another cylinder of 16 electro-magnets, mounted parallel with the 
others, and carried by a dise of iron, from which they projected at each 
side. In fact, there were three cylinders of magnets, all having a common 
horizontal axis ; the outer ones fixed and the inner ones radiating, so as to 
carry its magnets between the poles of the others. 

Good effects were obtained with this machine, and the heating of the 
armatures was avoided, but it was not found to equal the improved Siemens 
or the Gramme in efficiency or ecopomy of power. 

In 1875 a patent was taken out in the United States by Mr. Moses G. 
Farmer for a machine essentially like that of Wilde, just described. This, 
with some modifications of details, is now manufactured by Wallace & Sons, 
of Ansonia, and has come into very general use. 

In tne experiments made by the present writer, as wel! as those conduct- 
ed by the Franklin Institute, this machine seems to be inferior in ‘‘ duty ” 
to some others ; but the conditions of such trials are so difficult to establish, 
in adapting the nature of the exterior circuit, including the lamp, to the 














Fig. 34. 


Fig. 33- 


peculiarities of each machine, that I should not regard these conclusions as 
absolutely final. 

In the Wallace-Farmer machine (Fig. 32) the magnetic field is produced 
by two horseshoe electro-magnets, but with poles of opposite character 
facing each other. Between the arms of the magnets, and passing through 
the uprights supporting them, is the shaft, carrying at its centre the rotat- 
ing armature. 

This consists of a disc of cast iron, near the periphery of which, and at 
right angles to either face, are iron cores, wound with insulated wire, thus 


constituting a double series of coils, These armature coils (Figs. 33 and 
34) being connected end to end, the loops so formed are connected in the 
same manner, and to a commutator of the same construction as that of the 
Gramme. As the armature rotates, the cores pass between the opposed 
north and south poles of the field magnets, and the current generated de- 
pends on the change of polarity of the cores. It will be seen that this 
constitutes a double machine, each series of coils, with its commutator, 
being capable of use quite independently of the other ; but in practice the 
electrical connections are so made that the currents generated in the two 
series of armature coils pass through the field-magnet coils, and are joined 
in one external circuit. This form of armature also presents considerabie 
uncovered surface of iron to the cooling effect of the air, but its external 
form, in its fan-like action on the air, like that of the Brush, presents con- 
| siderable resistance to rotation. In the Wallace-Farmer machine there was 





Fig. 35. 





considerable heating of the armature, the temperature being sufficiently 
| high to melt sealing-wax. 

Another machine made and used in this country to a considerable extent 
is that of Mr. Brush, manufactured by the ‘l'elegraph Supply Co., Cleve- 
land, O. This is shown in Fig. 35. 

The Brush machine has for its magnetic field two horseshoe electro-mag- 
nets, with their like poles facing each other, at a suitable distance apart, 
the circular armature rotating between them. 

| In this machine the currents are generated in coils of copper wire wound 
| upon an iron ring, constituting the armature. This ring is not entirely 
| covered by the coils, as in the Gramme armature, but the alternate uncov- 
ered spaces between the coils is almost completely filled by iron extensions 
from the ring, thus exposing large surfaces of the armature ring for the 
| dissipation of heat, due to its constantly changing magnetism, as in the 
| Pacinotti machine. 

The ring revolves between the poles of two large field maguets, the two 
positive poles of which are at the same extremity of the diameter of the 

/ armature, and the two negative poles at the opposite extremity, each pair 
| constituting practically extended poles of opposite character. 

The coils on the armature ring are eight in number, opposite ones being 
connected end to end, and the terminals carried out to the commutator. 
Figs. 36 and 37 show this arrangement, only ove pair of coils, however, 











Fig. 36. Fig. 37- 





| being shown in Fig. 36 as connected. In order to place the commutator in 
| a convenient position, the terminal wires are carried through the centre of 
the shaft to a point outside the bearings. 

The commutators are so arranged that at any instant three pairs of coils 
are interposed in the circuit of the machine, working, as it were, in multi- 
ple arc, the remaining pair being cut out at the neutral point ; while in the 

| Gramme machine, the numerous armature coils being connected end to end 
‘throughout, and connections being made to the metal strips composing 
| the commutator, two sets of coils in multiple arc are at one time inter- 
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posed in the circuit, each set constituting one-ialf of the coils on the 
armature. 

The commutator consists of segments of brass, secured to a ring of non- 
conducting material, carried on the shaft. These segments are divided 
into two thicknesses, the inner being permanently secured to the non-con- 
ducting material, and the outer ones, which take all the wevr, are fastened 
to the inner in such a manner that that they can be easily removed when 
required, 

The commutator brushes, which are composed of strips of hard brass, 
joined together at their outer ends, are inexpensive and easily renewed. 
The high speed at which these machines are run, together with the form of 
the armature, cause the rotation of the latter to be considerably resisted by 
the air, and producing 1 humming sound, but otherwise they run smoothly, 
the heating of the armature being inconsiderable—not exceeding 120° Fahr, 
after four and three-quarter hours run. 

When the Jablochkoff candle came into vogue it became highly impor- 
tant to go back in one of the directions in which improvement had been 
made in most of the recent machines, and produce a machine which should 
yield alternating or reversing currents, in placa of those passing continu- 
ously in one direction, This was necessary to equalize the consumption of 
the two parallel carbons of the Jablochkoff, and also even with other lamps, 
for purposes which we will explain further on. 

To meet this requirement Gramme has arranged a machine which not 
only produces alternating currents, but operates readily, at the same time, 
a number of separate circuits, It is these machines which were recently 








Fig. 38. 


used during the Exposition to light certain streets and public places in 
Paris. The general appearance of this machine is shown in Fig. 38. 

This machine, it will be observed, differs radically from the continuous 
current machine of Gramme. 

In the first place, it is, as it were, turned inside out. Thus there is a 
magnetic ring wound with successive coils, but this, in place of revolving 
within the field of fixed electro-magnets, is stationary on the outside, while 
a series of eight electro-magnets, excited by a separate machine, rotate in 
the interior of this fixed armature ring. 

The principle of the machine will be readily understood from the dia- 
gram (Fig. 39). 

The interior system of electro-magnets is so wound that the polarity of 
each spoke is reverse to its neighbors. These magnets, therefore, by in- 
duction develop eight consecutive poles in the soft iron of the surrounding 
ring, and as they revolve the poles of this ring move with them. Thus, 
while in the older Gramme machine the actually moving ring had poles 
stationary in spacc, over which the coils passed, in this case the actually 
stationary ring has moving poles which pass through the stationary 
coils. . 

These coils are wound in eight sets, each alternate set being wound in an 
opposite direction, and each set is made up of several separate coils, to 
facilitate the making of all sorts of combinations, which are most easily 
arranged in this machine, as no commutators are used, and all the coils 


are fixed, 





If all the coils marked a are connected together, it is evident that at any 
moment the currents in all of them will be in the same direction. Thus, 
suppose the electro-magnet spoke 2 to have a north pole at its outer end, 
and 3 to have a south pule similarly situated ; then as 2 moves over @ it 
will produce a current alike in direction to that produced by the oppo- 
site pole of 3 moving over the oppositely wound wire of the next coil 
marked a. 

Of course, as the magnet 2 leaves a and the oppositely polarized magnet 
1 approaches, this current will be reversed in the first coil marked a, and 
also likewise in the second coil a, for a like reason. 

It has been stated that these machines worked one Jablochkoff candle for 
each horse power consumed, but several who watched their actual running 
say that very much more power was actually consumed. 


THE LONTIN MACHINES. 


Among the machines for generating electricity that have commanded 
more or less of general attention, may be included the magneto and 
dynamo-electric machines devised by Lontin. In their mode of construc- 
tion and arrangement these machines possess features which recall the 
Alliance and Holmes magneto machines on the one hand, and the Siemens 
and Gramme dynamo machiues on the other. 

There are two styles of Lontig dynamo machines, the one yielding con- 
tinuous currents of one direction, and the other producing alternating 
currents, 

In the maciitne 
disposed radially about a central shaft of soft iron, and the star-shaped 
wheel thus formed is made to revolve between the poles of an ordinary 
powerful U-shaped electro-magnet, The wire of the electro-maguet wheel 


of the first form, a number of bar clectro-magnets are 
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Fig. 39. 


forms one complete circuit, and is connected at the several point of junc- 
ture of each two successive magnet coils, with the appropriate section of 
acommutator, placed upon the axis of the machine. On revolving the 
wheel between the poles of the stationary upright field magnet it will 
readily be seen that, considering any individual radial electro-magnet, 
there will be induced in the coil of the latter, during its motion away 
from one pole and its consequent approach to the opposite pole. a current 
which, though varying (first diminishing and then increasing) in intensity, 
will still maintain a constant direction until the coil has arrived at the 
opposite pole, where a reversal of the current will take place. The current 
will continue flowing in this new direction until the revolution of the wheel 
brings the coil back to the pole from which we have considered it to start, 
when and where the current will be restored to its former direction. At 
any moment, therefore, during the revolution of the wheel, all the electro- 
magnet coils in the upper haif of the wheel will be traversed by a current 
flowing in one direction, and all those in the lower half by one in the oppo- 
site direction. Elastic strips, one on each side, bear against the commu- 
tator in the line where the reversal takes place, and lead away the currents 
to the proper binding posts. The mode of generation and direction of the 
currents in this form of the Lontin machiue is thus seen to be exactly sim- 
ilar to that obtaining in the Gramme machine. 

The stationary electro-magnets are included in the main circuit, in 
accordance with the dynamo-electric principle. By mounting several of 
these wheels of electro-magnets, with separate commutators ard field 
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magnets, on the same central shaft, an equal number of independent cur- | 
rents may be obtained, which by appropriate means may of course be 
combined in any desired manner, 

By winding the alternate electro-magnets on each wheel in opposite 
directions, the machine may be made to produce currents constantly 


yary- 
ing in direction. 


for alternating currents, 
has, however, a more elaborate form, bearing a rather close resemblance to 
the machine devised by Holmes. 


The Lontin machine proper, 


This Lontin machine consists essentially of an electro-magnet wheel, like 
that in the first described form of the machine, only that the magnets are 
much more numerous, amounting in number to 24 and over, and are wound 
in the manner just referred to 
opposite directions ; and of a large stationary soft iron ring surrounding 
this wheel concentrically, to which there secured, at equal dis- 
tances apart, a number of short electro-magnets, equal in point of number 
to the electro-magnets on the inner wheel. 


that is, the alternate magnets are wound in 


ring are 
The electro-magnet coils of the 
revolving wheel are connected together, so as to form one cireuit. The 
current necessary for the saturation of these magnets is obtained from an 
auxiliary machine (a Lontin machine of the first form, for instance), 
mounted upon the same axis, connections being so made, by means of 
brushes and collars, that the rotation of the large wheel does not interfere 
with the circulation of this current. The ends of the electro-magnete, 
during the rotation, pass very closely by the cores of the outer stationary 
magnets, and as the successive magnets on the wheel present opposite poles 
to these cores, constantly alternating currents are induced in these outer 
magnets. One series of terminals of the coils of these magnets is led to 
one binding post, while the other passes to a set of circuit-closing devices, 
by means of which all of the currents, separately or together, or any indi- 
vidual one or ones, may be conducted away from the machine. 

The great merit of this second form of the Lontin machine lies in the 
facility with which currents varying in number and intensity may be de- 
rived from it, so that quite a number of electric lights may be produced at 
the same time, and also in the fact that in the conducting away of these 
currents contact brushes are entirely dispensed with ; so that the great loss 
in electricity attendant upon this mode of collection, besides the frequent 
attention required by its use, are entirely avoided. 

With a velocity of rotation of 320 turns per minute, the machine being 
arranged so as to yield 12 separate currents, the outer magnets being con- 
nected together two and two for this purpose, 12 lights were obtained, each 
equivalent to 740 eondles, Three series of 8 magnets each gave 3 lights, 
each having an intensity of 1,480 standard candles. 

It is said that to prevent any detriment to the machine arising from the 
conversion into heat of any currents that may not be required, while the 
remaining ones are being applied to some special purpose, these superflu- 
ous currents are made to pass through appropriate resistance coils, and 
thus become in a manner absorbed. 

A large Lontin machine of the kind last described was used at one time 
for lighting the railway depot at Lyons, where it fed 31 separate lamps, 
each giving out a light of about 340 candles, The power needed to run 
this machine is not stated. Another machine of this form, giving 24 lights 
of 1,480 candles, required from 20 to 22 horse power to drive it. Smaller 
machines, of from 2,000 to 3,000 candles, demand somewhat more than 
5-horse power, 


SIEMENS NEW MACHINE, 


Siemens and Halske have Jately devised a new dynamo-electric machine, 
for the production of one or several independent currents, 
made at pleasure either intermittently 
nating in character. 

In one form of this machine the two sides of an upright iron frame carry 
each a series of 8 circularly disposed electro-magnets, the cores of which 
stand out at right angles to the sides, and carry at their ends, where they 


which may be 


unidirectional or rapidly alter- 





face the corresponding cores of the opposite series, large flat plates of soft 
iron, The plates of 
those facing each other exhibit the same polarity; and as the space between | 
them is made as small as the mode of construction will permit, 


each set are alternately of opposite polarity, while 


magtetic | 
fields of high intensity and of alternately opposite polarity will come to be | 
formed. 

Upon a shaft running through the centre of the frame there is secured | 
dise, carrying on its circumference an upright iron ring, oblong in section, 
made either of wire or plates, sometimes also of massive iron. 
surrounded at eight (or more 
places by flat 
carried by the rotation of the shaft through the magnetic fields formed by | 
the electro-magnets. Two of the coils on the rotating ring are devoted ex- | 


This ring is | 
, in some forms of the machine) equidistant | 


of insulated copper wire, which, with the ring, are | 


coils 


elusively to the purpose of keeping the field magnets saturated, in accordance | 
with the well-known dy ot aad principle; and since the current in} 


this case must be constant in direction, a special commutator is provided to 
secure this result. The alternating currents obtained from the remaining 
coils are conducted away from the machine by means of collars and brushes 
in the ordinary manner. 

The great resemblance of this machine to a machine of the Brush form, 
in which eight sets of electro-magnets are employed, instead of the usual 
two, need scarcely be pointed oat. 

Several forms of the machine above described are manufactured by 
Siemens and Halske, the details varying with the purposes to which it is 
intended to apply any particular machine. The larger machines possess 
one important distinctive feature, in that no iron is made use of in the con- 
struction of the revolving disc, the cores of the coils being formed of wood, 
or some other non-magnetic material. By this mode of arrangement the 
hurtful inductive effects, the production of Foucault currents, the loss 
of power by conversion into heat, and the like, attendant upon the use of 
iron in this connection, come to be entirely avoided. 


(To be continued.) 








GAS LIGHTING v, ELECTRIC LIGHTING. 





By Tsomas NesHam Kiruna, M.1.C.E., & F.C.8., and THomas Hersgy, 


LATE OF THE IMPERIAL GAS-LIGHT COMPANY, LONDON, 


The gas scare continues, and ir likely to do so, while day after day the 
newspapers insert fresh pieces uf news.as to the progress of electric light- 
ing, each new thing, if only true and practicable, sufficient to considerably 
injure the gas companies. 

As, however, there is not at present much real data as to the cost and 
value of the electric light from experiments in England open to the public 
we, as experienced gas engineers, have investigated for ourselves the data 
furnished by M. Hippolyte Fontaine as to the results of using the electric 
light in France, and we have personally examined the Jablochkoff system 
as shown at Messrs. Wells & Co. in Shoreditch, that of Mr. Werdermann 
in the Euston Road, the Rapieff system at the ‘‘ Times” office, and the 
Lontin light at the ‘‘ Gaiety” Theatre. 

But, before going into the cost and value of the electric light, we, as hav- 
ing a considerable knowledge of the management of the Metropolitan Gas 
Companies, desire to say that we are utterly at a loss to understand the 
reason for the cry raised against them hy the newspapers, which, almost 
without exception, appear to have a grievance, and to represent that the 
public in general have great cause for complaint ; and as we know this to 
be without adequate foundation, we think it right to say so, and to point 
out that it is almost impossible for any producers of an article for sale to be 
more stringently kept from going wrong—even if they desired to do so— 
than are the Metropolitan Gas Companies, and especially those of them 
that are under the more recent legislation, which represent share and share 
and loan capital amounting to £9,570,571 out of a total in the Metropolis of 
£11,845,749. 

The new legislation binds the companies under it to give an illuminating 
power of 16 candles, and that they do give this, and more, is proved by the 
official testing of the Metropolitan Board of Works and the Corporation of 
London, who would be ready enough to enforce the penalties if there had 
been default, as has been proved by the enforcement on two or three vcca- 
sions of the severe penalties for slight excesses in the sulphur impurity 
which the companies are compelled to keep as low as the Referees appoint- 
ed by the Board of Trade can reasonably call upon them to do. 

As regards pressure, the Act of Parliament has prescribed a minimum, 
but it is very seldom that it is even approached, so desirous are the compa- 
nies that a full supply of gas should be afforded to all their customers ; but 
with the enormous business of the companies there must necessarily arise 
defects from time to time, and all they can do is to have a sufficient staff of 
inspectors and workmen ready to remedy them without unnecessary delay. 


|It should, however, be understood that much the larger number of com- 


plaints arise from the defects in fittings or burners belonging to the consu- 
mers for which the companies are not in any way responsible. 
As regards the meters, the companies supply them at a rental to almost 


| all their customers, although they are not compelled to do so except as to 


the smaller sizes of meters ; but the consumers of gas can, if they please, 

| purchase meters for themeely es from any maker, and, so long as they are 
| pood enough to obtain the official stamp for correctness of registration, the 
companies must allow them to be used. ‘‘ Correctness,” however, meaus 
that meters may be stamped as correct if they register three per cent. 

jagainst the companies, but they are not allowed to pass if they register 
'more than two per cent. against the consumer. So even in this the consu- 
mer is favored at the expense of the companies. 

We are quite at a loss to understand what the sins of the companies are, 
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e) aiid that Parliament, after Er aNTy enquiry, sianaadi fit to sia them | 
a regulated monopoly, which has been found to be beneficial both to the | 
companies and the public, as, while the former have experienced a rapid | 

decrease of price with a great improvement in the quality of the gas; the 

disturbance of the streets has been reduced to a minimum, and the wasteful 

outlay of capital avoided. 


It should, however, be remembered, that although the companies pay 
their prescribed dividends, varying from four to ten per cent., very large 
portions of the capital have changed hands at high prices, so that recently 
the owners have been content with less than five per cent. seeing that the 
property appeared to be fairly safe ; unfortunately, they have now been 
rudely awakened by a loss of nearly one-third of what was lately the market 
value of their property. 

We are of opinion that this fall in value is entirely due to the action of 
the Press in puffing the electric light, as it is quite clear that if there were 
really anything in it, those Russian and other gentlemen from the Continent 
havea much larger field for its use in their own countries than there is 
here, seeing that gas on the Continent is not only very poor but very dear, 
while in this country the reverse is the case ; indeed, it may with truth be 
said that gas is one of the very few things that continues to improve in 
quality and to be reduced in price. 


Having said a few words about gas, we proceed to say what we think of 
the electric light, more especially as regards its cost, as we think it almost 
unnecessary to say anything about its convenience, seeing that, as at present 
used, nothing could be more inconvenient, whether we regard the produc- 
tion of the current, the daily and hourly reccurring trouble of replacing the 
carbons, or the probability of being from time to time entirely without 
lights through the breaking down of the steam or gas engine, or some por- 
tion of the electric machinery. 


It appears to be thought that electricity is to replace gas-lighting to a 
very great extent, and that the capital necessary will not be very large, 
which appears to us to be an erroneous idea, as we believe that a very large 
capital will be required if much business is to be done ; but we do not be- 
lieve that capitalists will be found to invest their money init. It is true 
that not much land would be required for works or storage, but capital will 
be largely necessary for other purposes, and, to begin with, a very consider- 
able sum to obtain Parliamentary powers. 

Assuming that the electric light companies will be prepared to supply 
light from stations, as it cannot be supposed that private consumers would 
be willing to incur the expense for engines and machines, or provide engine 
rooms for themselves, then a very large number of stations would be re- 
quired, as it appears to be certain that the radius of supply must be very 
limited, and it will be necessary to have these stations, if only the public 
lamps and large factories and places of that description be supplied. 


We think that before the electric light is much used for private lighting, 
it should be thoroughly tested for the public lamps, of which there are 
about 50,000 in the Metropolis, which at the ordinary distance of 50 yards 
apart represent about 1,420 miles of road, and as it would be necessary in 
most cases to place a main on each side of the road to carry the cables about 
2,500 miles of main would be required, which, at a low estimate, would cost 
(including the relaying of pavement) £880,000, and the service pipes to the 
lamps £25,000. 

The inconvenience to the public of taking up and relaying the pavement 
would necessarily be very great and long continued. 


The cost of the cable (if only one be used), 2,840 miles at 3s. 4d. per 
yard, would be £416,000 ; to this must be added for wires and fittings to 
the lamps, say 4s, each, $10,000. 

If we assume that Mr. Werdermann’s system of dividing the electric light 
is as yet that most likely to be adopted, as he appears to have succeeded in 
bringing down the light to a manageable size, and that the ten lights he 
produces do really give the light of 40 standard candles each, then each of 
these would be eqnal to nearly three public lamp-burners, and ten of them 
would supersede thirty gas lamps, if Mr. Werdermann can without loss of 
light convey the current the 1,500 yards the thirty lamps cover ; supposing 
him to be able to do so, and that the limit be 1,500 yards, about 1,700 sta- 
tions would be necessary, and they may be estimated to cost, at a very 
moderate estimate, not less than £100 each for land and buildings, or 
£170,000. 


Then, according to M. Fontaine (page 155) and Mr. Werdermann, to 
produce the ten small lights a 2-horse engine is necessary. (M. Fontaine, 
page 156, states, however, that 75 per cent. more than the ordinary working 
power is required to put the machines iu action.) Assuming that they are 
right, and that gas engines as recommended be used, the cost of the 1,700 
as per Crossley’s list, would be £234,000. It is difficult to say exactly what 
the Gramme machines cost (see Fontaine, page 162), but we have estimated 





each station to cost £100 for machines and gearing, say £170,000; these 


items, without any allowances for contingencies, amount to £1 906,260, 
namely : 


NS, Pak dag cpm aw abs ehewieels we ewern £880,000 
POON oi sik ic ed iowieclneddewens 8,333 
NS eg ie hic tans tudes ae e wheal 416,660 
Sf 10,000 
NNT df os. n ex SRC EUR WEE eee ee ccore alent 170,000 
RIMM E leds 8d Uiiea ee eeas cswewens 234,600 
RT ie cis! asa bisisiale anny Hewraiie  seranere 170,000 








Estimated capital for 16,666 lamps £1,889,593 


Estimated annual charge for 16,666 lamps :— 


Interest on above capital at 10 per cent............... £188,959 
Maintenance and contingencies on engines and machin- 

GEG BEG ON COME Ss ais sissies cc cee sn tietic sewer a siesio e's 66,500 
Maintenance of engine stations, mains, service pipes, 

CA OU ONS bn cos ron kw sen ctae te edas sie 21,500 


Cost of gas for fuel, estimated at 21 feet per horse pow- 

er per hour for 1,700 two-horse engines at 4,000 hours 

Wi OUR asia siniold wri ance cep ce dleiesgev ew ie owe ati 47,600 
1,700 engine drivers at 5 shiflings per day......... : 155,125 
200 men at 25 shillings per week for replacing carbons 





daily, cleaning lanterns, etc.................-2-005. 13,000 
Painting and maintenance of lamp columns and ¥leabe rns 
16,666 lamps at 3s, each per annum, as paid = gas 
LS os 6g 55 wre aS AGE 6 RRO ERT REE 2,500 
Carbons for 16,666 electric Jamps in lieu of 50, 000 gas 
lamps, at 1d, per hour, 4,000 hous per annum...... 277,766 
£772,950 


To this annual charge of £772,950 should be added rates and taxes, oil for 
engines, etc., ete. ; but as the amount is already nearly four times that paid 
for lighting the pubiie lamps by gas, viz.— 


50,000 lamps at 20,000 feet per annum, at 3s. 4d. per 





IE a oak reek gE are DIES oad sade © eisia cee £158,333 
Lighting, cleaning, and maintaining, 18s, each......... 45,000 
£203,333 


it may be safely left where it is, 


If our estimate of the cost of electric lighting be even approximately 
correct, we think that there is no probability of it being largely used for 
the public lights, as, whatever its merits may be, there is not the slightest 
chance of the local authorities, who control the public lighting, putting it 
in use. Recent experience shows in the adoption by some parishes of the 
average meter system, that if by shortening the hours during which the 
lamps are burning, and by reducing the size of the burners, they can effect 
a saving of afew hundred pounds a year, they think they have achieved a 
great success, and having done this by the outlay of a considerable sum for 
meters, etc., taey are not at ali likely to increase the cost of lighting the 
streets, which they doubtless consider are now sufficiently lighted, even if 
they could get 100 per cent. more light for 20 per cent. more money, much 
less if they are asked to pay 160 per cent. more, as was the case in 
Paris, even with the high price of gas there, namely, 6s, 9d, per 1,000 feet 
as compared with from 3s. to 3s. 6d. in London. 

Having, as we think, shown good reasons why the electric lights are not 
likely to supersede gas for the public lights, we proceed to suggest some 
objections to it for private lighting, although we think it scarcely necessary 
to do so, as the promoters of the electric light companies almost admit they 
do not anticipate any demand for it for ordinary shop or house lighting, 
M. Hippolyte Fontaine says (page 144 of Dr. Hiyg’s translation), ‘‘ That 
without being absolutely impossible, it is difficult to introduce the electric 
light where ceilings are cf less height than 13 feet ;” and again, page 104, 
‘*that manufacturers who pay only seven shillings per 1,000 feet for their 
gas, and find their establishment sufficiently lighted with twenty burners, 
should not seek a more economical light, unless they work all night with- 
out interruption.” These two extracts sufficiently show that even in the 
views of the advocates of electric lighting a very large proportion of the 
consumers of gas are unlikely to be benefited by electric lighting, seeing 
how comparatively few are the rooms and shops 13 feet high, and seeing 
that manufacturers and others in this country can obtain at least forty bur- 
ners for the cost of twenty in France. Thus the widest field is still left for 
gas companies even if electricity relieves them of a few open spaces, railway 
stations and manufactories. 

M. Gramme advises, page 161, ‘‘ that the machines be used only where 
there are large spaces to be lighted, and where there is sufficient power to 
prevent the addition of one or two machines interfering with the regular 
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process of the work ; 90 per cent. of the places in France where this light is 
used are on that data.” This shows clearly that even in France it will not 
pay to provide separate engine power for electric lighting, and therefor 
leaves the great bulk of the lighting to be done by gas. Assuming, how 
ever, that it will not be necessary to limit electric lighting to railway sta 
tions, large manufactories, aud such like buildings, and that it may alto- 
gether supersede gas, we again come to the question of cost, and it would 
appear that even if the engine houses and mains supposed te be provided 
for lighting the public lamps should be sufficient also to contain engines 
and cables for private lights, the further capital needed to supply about 
240,000 consumers, now using about 2,900,000 burners, would be about 
£17,839,000. 

Then, assuming that the engine-houses for public lamps would do also 
for the private lights, that the engine drivers would also be able to do all 
the work for public and private lighting, and that the cables for 2,900,000 
burners would not cost more than the estimated £416,000 for the 16,666 
electric public lamps, we arrive at the following estimate, viz.— 





240,000 service pipes at 10 shillings... . £120,000 
Cable ..... panes Lois 116,660 
Wires and fittings at four shillings.............. £8,000 

Assuming that 40 ordinary private lights would be equal 

to 10 Werdermann small lights, 72,500 two-horse gas 
engines at £138 would be requwed........... ....+ 10,005,000 
72,500 Gramme machines and gearing............... 7,250,000 
£17,839,660 

Annual charge upon the foregoing :— 

Interest at 10 per cent.................0000005- £1,783,966 


Maintenance and contigencies on engines and electric 
machinery, at 8 per cent ere eee 1,417,572 
Consumption of gas, for fuel, say 4 hours per day, 21 ft. 
per horse power, 4,752,300,000 feet ct 3s, 4d, per 1,000 
feet 


eee ee ee 792,050 
Assuming that each of the Werdermann small lights would 
be equal to four ordinary house burners 725,000 elec- 
tric lights would be required to replace the 2,900,000 
gas-lights, and the carbons burning four hours per day 
at one penny per hour per light, as stated by Mr. Wer- 
dermann, would cost £12,083 per day, or per annum. 4,414,295 


Total... 





vlad oot ee en £8, 407,833 

These few items make up a total of £8,407,833, while the total rental for 
gas lights in 1877 for the whole of London was only £2,663,917. 

It may be said that the cost for power would be. very much reduced by 
using steam engines of large size, but this would be counterbalanced by the 
much larger engine and boiler houses that would be required, and by the 
necessity there would be of always keeping steam ready for use, and, there- 
fore at large expense, which would be avoided by the use of gas engines, 
seeing that they are always ready for use at a moment’s notice. 

It may also be said that the cost for power might be reduced by the uge 
of larger gas engines, which is true, as an eight-horse engine would not 
cost twice as much as a two-horse engine, but in many cases this would in- 
volve the use of much more than the actual power required ; so that, upon 
the whole, the advantage would be in favor of a large number of small en- 
gines, rather than a smaller number of large ones, especially as with small 
engines it would be easy to keep a spare one, to use in the event of acci- 
dent. 

If, however, the larger-sized gas-engines be preferred, the outlay of cap- 
ital for the private lights would be reduced to £12,474,600, which would 
still be very much in excess of the capital invested in gas. 

It might be possible to obtain carbons—nearly 800,000 a day—but the 
manipulation of them would not be an easy matter, and it would probably 
be necessary for the electric light companies, should they ever be in exist- 
ence, to maintain and charge for a staff of men to go round daily to adjust 
the carbons, wires, etc., which, of course, would add materially tu the cost 
of the system, and would certainly be much less convenient than the exist- 
ing state of things. 

We know, aud all consumers, know the exact cost of gas, but it is proba- 
ble that we have, from imperfect acquaintance with the electric light, omit- 
ted many items on the cost of it. We think, however, we have shown 
clearly that the probable cost of electric lighting is enormous, and that 


there is not the slightest chance of profit from it as a light for general y:ur- | 


poses, if people could be induced to use it, which we very much doubt, 
even if it could be supplied from large stations like gas, and with as little 
trouble to the consumer, as it would involve in all cases alteration or sub- 
stitution of fittings at considerable cost, and it is difficult to believe that, 
after the novelty has worn off, any persons would say it is a pleasant light, 
as compared with gas, or other mode of lighting, for domestic purposes now 
in use, 


As regards the amount of illuminating power from the electric lights, wo 
observe that in almost all cases the light of 1,000 candles and upwards is 
claimed, whereas Mr, Schoolbred, at the Society of Arts, showed from the 
careful experiments made by the engineers of the lighting department of 
the city of Paris, that the maximtim illuminating power of the naked Jab- 
lochkoff light was equal to only 800 candles, which was reduced to 180 by 
the opaque globe, and that it varied between 180 and 90 candles, proving 
not only the deficiency in illuminating power, but what every one must 
have observed, the great want of steadiness in the light, which certainly 
would not be tolerated with gas lights, This unsteadiness is not confined 
to the Jablochkoff candle, as it is very noticeable in the Rapieff lights at the 
‘* Times” Office, where, besides the inherent irregularity, we noticed that 
during about twenty minutes, when we had the opportunity of witnessing 
the lights in the machine room, three of the six lights that were in use were 
from some cause out of order, and had to be readjusted, and one of the 
lamps to be exchanged, and this, although they were under the care of M. 
Rapieff himself and his practised assistants. What, then, would this light 
be in ordinary use ? 

We did not observe so much irregularity in the Werdermann lights in the 
Euston Road, as durivg our inspection only one of the large lights required 
attention, but the illuminating power did not appear to us to be of anything 
like the amount stated, as when all the ten small lights were in use, which 
were said to be eqnal to 40 candles cach, the lighting or extinguishing of 
two gas-burners made a very material difference in the lighting of the place, 

We have looked into this matter carefully, and are fully convinced that, 
until very great improvements be made, the electric light will have no 
chance in competition with gas for ordinary purposes, even if the cost were 
no greater than that of gas ; but seeing that the electric lightis enormously 
expensive, that all existing arrangements in our houses must be upset be- 
fore it can be used, that the streets must again be pulled to pieces for the 
pipes to be laid, and again from time to time for repairs and alterations, we 
have no hesitation in saying that the proprietors of gas shares need not, in 
our opinion, be alarmed either for their dividends for their capital at pres- 
ent prices. We belive that there was not sufficient reason for the fall; and 
the more we examine the question, the more we are assured that gas is not 
to be superseded at present before the world. 





Dr. Redwood on the Electric Light. 


a 


The first of two lectures on the electric light was delivered on Wendesday 
night in the theatre of the Pharmaceutical Society, Bloomsbury Square. 
Dr, Redwood began by stating that thirty years ago he had lectured in 
that institution on ‘‘ Electricity as a Source of Light.” The subject was 
then occupying public attention in very much the same way as it is now. 
He had there one of Saxton’s machines, which had been in his possession 
more tha thirty years, and though little more than a toy in comparison 
with those now produced, it was yet capable of producing an electric light 
on a small scale without the expenditure of any other force than that which 
was required for mechanically rotating the armature of a magnet in front of 
| the poles of a magnet. Thirty years ago, in discussing the subject of elec- 
tric lighting, we were speculating as to the practicability of improving gal- 
| vanic batteries for the cheaper production of electricity, but nothing had 
since been done in that direction. Yet many were then, as now, enthusias- 
tic on the subject, Patents were taken out and companies formed for intro- 
ducing the electric light as a substitute for gas light. What, then, had 
been done during the past thirty years, and how was it that the use of elec- 
tric light was again being discussed as if it were a new subject? With re- 
ference to the first part of the question, it might be said that after many 
trials of many forms of apparatus, some of which were identified with some 
of those now again patented, it was found impracticable to accomplish what 
was required. None of the proposed forms of apparatus could be relied on 
for supplying constant light without continued personal attention, and no 
method was known by which the current could be broken up 80 as to be 
distributed to an indefinite and varying number of lights. The latter part 
of the question ad two phases—one relating to the feasibility of employing 
electricity developed by galvanic batteries, the other relating to that pro- 
duced by mechanical action. With regard to the first point, the question 
had been answered negatively 30 years ago, and with regard to the second the 
question still remained to be answered. What new laws had been discovered 
to render that practicable now which was pronounced impracticable 30 years 
ago. He was not aware of any such discovery having been made. He 
hoped we should not be tempted to exhaust our coal fields in an unprofit- 
able contention between gas and electricity, or a useless attempt to violate 
the laws of nature by turning night into day. He thought that both sys- 
tems of lighting would find their appropriate applications, the one supply- 
ing, as at present, sufficient light for ordinary purposes, and the other af, 
fording a more intense light for special applications,—Jron, 
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([ConTINUxD From Pace 34 | 


Paper BY Mr. YounG, or Cuirpxns. 

My next and last note has reference to what may be 
called condensation or precipitation by impact. 

You are all aware that’ when we have a sudden 
change from moist warm weather to cold or frosty 
weather, there is produced by the sudden condensa- 
tion of the water vapors in the air 1 dense fog or 
mist, which is so finely divided that it will continue 
floating in the air for days. You will also have ob- 
served that, in walking through such a mist the 
whiskers, so to speak, filter out and entangle those 


the same way, and keep dripping from the coaJescence 
of the filtered-out particles. 

Now, crude oil gases, when suddenly cooled, pre- 
sent the same conditions as the moist air. The tarry 
particles and aqueous vapors condense, but in such a 
finely-divided state as tu keep floating with the cur- 
rent of gases. This condition of the condensed mat- 
ter in the crude gases makes it difficult to get them 
separated, and many plans have been adopted to get 
quit of them. We have the old breeze-box, in which 
the particles were filtered out; we have the dry 
scrubbers filled with coke or brushwood, where the 
particles are filtered out or entangled, as the tog was 
filtered from the air by the hedgerows ; and lately we 
have had before us Mr. Aitken’s mode of filtering 
through wire gauze. 

I am now desirous of calling your attention toa 
mode of separting those particles of condensed mat- 
ter from the gas. Ihave here a still containing a 
little tar and coal, and heated up to the distilling 
point by passing through it a current of air or coal 
gas until it becomes saturated with the vapor, and by 
cooling it by passing it through this tube the vapor 
is condensed in the minute state of division I have 
referred to, The stream of gas containing the finely 
divided tarry particles issuing from the pipette is 
made visible as a jet by the presence of the condensed 
vapors. Now I may cause that jet to bubble through 
a considerable depth of water without the tarry mat- 
ter being separated, and you see they float through 
the ball. I have here this white plate of porcelain, 
against which I will now direct the jet of mixed gas 


j that at this distance no precipitation takes plece, but 


and tarry particles. You ubserve that the tarry par | 
ticles are at once precipitated, and the gas leaves the | 
plate quite invisible, all the tarry matter being re- 
moved. You see how I can go on forming figures | 
with the jet by shifting it about over the plate, the 

tar being left behind as a black band. WNow I wish 

you to observe that this result is brought about only | 
when the stieam or jet is trought within a very short | 
distance of the plate. When I draw the jet a little | 
father back, the precipitation is altogether arrested. | 

I shall again repeat the experiment, employing this | 
sheet of glass, which will perhaps enable you to bet- | 
ter observe the results. This time I will gradually 
bring the jet forward to the plate. You will observe | 
gradually, as it approaches closer, the precipitation of | 
the tarry particles becomes more and more perfect, 
till they are entirely precipitated, and the gas leaves 
the plate invisible. 

So far as I know, there has not hitherto been any 
scientific explanation published of how those results 
are brought about. I have given the matter some 
little thought, and have hit upon what appears to me 
to be at least a feasible explavation. Whether I am 
right or wrong in this explanation I shall leave you to 
decide. 


Suppose I take an india-rubber ball and throw it 
against a plate ; of course it rebounds; but if I take 
a ball of glazier’s putty or of plastic clay, it does not 
rebound, but either sticks fast to the plate or falls to 
the ground. Now why does the rubber ball rebound 
and why, on the contrary, does the clay sfick to the 
plate? Simply, as you are aware, because the rubber 
ball is elastic, and the clay not so. 

Now it occurred to me that the cause of the precip- 
itation of the finely divided pariicles of tar and water 
from the gas is due to the difference in their elastic- 
ity; that when a stream of gaseous molecules and 
tarry particles is caused tu impinge against a plate, | 
the gaseous molecules, being elestic, rebound from | 
the plate, like the rubber ball; whereas the tarry | 
particles, being comparatively non-elastic, do not re- | 
bound, but stick to the plate like the plastic clay. 

“ou will remember that when I made the experi- | 
ment I pointed to the fact that it was only when the | 
point of the pipette, from which the mixed gas and | 
tarry particles issued, was brought close to the plate | 
tbat the precipitation was complete, and that at 





; greater distances the precipitation was not effected. 
fine particles of moisture, and that hedgerows act in | 


I believe the explanation of those effects to be that, 
in order to get the minute particles of tar to come 
intu actual contact with the plate, it is necessary that 
they should be driven forward at a considerable 
velocity, because each of the particles of tar is sur- 
rounded by an elastic jacket of molecules of the gas 
which cohere with considerable force ; and it is only 
when the particles of tar are impinged against the 
plate with such velocity as to overcome this cohesive 
force of the molecules of air to the tarry particles, 
and, as it were, thrust them aside, that the tarry par- 
ticles come intv actual contact with the plate, and are 
precipitated. Where the velocity is not sufficient to 
accomplish this, the jacket uf elastic air molecules 
causes the tarry particles to rebound. Further, 
when the jet is some distance from the plate, the 
issuing stream of gas and tarry particles entangles 
the surrounding gas, and in communicating motion 
to it is itself partly arrested, and, at the same time, 
the stream is so enlarged that it meets the molecules 


of gas recoiling from the plate, and thereby the par- | 
ticles of tar are made to rebound, the air molecules | 


acting as an elastic skin. 

MM. Pelouze and Audouin, of the Paris Gas Works, 
have invented a beautifal arrangement, founded upon 
the above principle of precipitation, for extracting 
the condensed finely-divided matter from the gas. 
As the arrangement has been widely advertised and 
illustrated, in all probability most of our members 
are conyersant with it. I shall not, therefore, make 
further allusioa to it than to say that, in my opinion, 
this instrument has not been taken advantage of to 
the extent it deserves, 





Althongh this mode of precipitating tbe tar and 
cther finely-divided condensed matter from the gas 


| is a most beautiful one, there are dangers attending 


its use; for, ifthe crude gases are cooled to alow 


| temperature before they are subjected to this precip- 


itating process, there sre not only precipitated the 
tarry and other particles which we wish removed, but 


| also some of the vapors of the volatile hydrocarbons 


which it is desirable to leave in the gas. Indeed, I 
believe that this precipitation of the hydrocarbon va- 
pors is one of the causes preventing, to a certain ex- 


| tent, the adoption of this most beautiful invention. 


To prevent this injurious effect it is only necessary 
to subject the crude gases to the precipitating pro- 


|eess while they are heated, or to cause the crude 
} J 


gases to impinge against a heated surface. 

Now, to obtain the gases in a sufficiently heated 
state, it would be necessary that they shoald be heat- 
ed before they enter the hydraulic main—that is, as 
the gases would require to be heated as they issue 
from the stand-pipe, the idea suggested itself to me 
that this could be advantageously accomplished by 
substituting the precipitating arrangement for the 
ordingry hydraulic seal. ‘fo produce an automatic 
seal on the stand-pipe, it is necessary that a certain 
amount of pressure siould be expended in working 
it, and, by substituting this mode of seal, advantage 
is taken of the pressure to cause the precipitation of 
the tarry impurities. It has this further advantage, 
that it prevents pulsation of the gases inside the re- 
tort, with its attendant evils, and the valves being all 
alike in weight, the pressure inside the retorts can be 
regulated to be exactly the same. I first tried a mod- 
ificatiun of the arrangement of MM. Pelouze and 
Audouin to the stand-pipe; bnt I found this to be 
unmanageable, as the small orifices got closed with 
sooty tar which was p:esent. However, by substitut- 
ing a valve arrangement, and, instead of dividing the 
gas into minute streams, dividing it into sheets or 
films, and allowing these sheets or films to impinge 
against a plate, the same end was attained. 

The arrangement may partake of a variety of 
forms, but in its simplest form it very much resem- 
bles the ordinary safety-valve for a steam boiler. I 
have here a diagram of two forms of arrangement, 
which are shown as being suitable for attaching to 
the ordinary stand-pipe in use. The one, you will 
observe, consists of asmushroom-shaped valve, formed 
of thin metal, similar to a Morton’s self-sealing lid. 
This valve rests on a turned face, and the valve ori- 
fice is surrounded with an annuiar piece of metal. 
The crude gases pass up the stand-pipe, and as the 
valve is more easily lifted than the water of the seal 
displaced, the crude gases issue in a fine stream or 
sheet all round the valve, and impinge against the 
annular plate of metal; the sooty tar particles are 
precipitated, and flow to the hydraulic, the gases 
passing, over the surface of the tar in the hydraulic, 
to the condensing arrangement, by a separate pipe, 


or to be treated by a succession of such valves, so 
that the condensed matter may be precipitated, and 
the gases left fully charged with the hydrocarbon 
vapors, which it is desirable should remain in them. 

The other arrangement consists of a valve and 
slotted tube. ‘The valve is lifted by the pressure of 
the crude gases from the retort, which find their way 
through the slots. Opposite the slots are ridges of 








metal, against which the issuing sheet of crude gases 
|impinge, and where the tarry particles are precipi- 
tated. 

A modification of the latte: form of valve may be 
| conveniently employed where it is desirable to treat 
| the crude gases after having been cooled. It consists 
| in making the ridges hollow, and introducing steam, 
which keeps the ridges so hot as to prevent the pre- 
cipitation of the hydrocarbons from the gases along 
with the tars, and by employing a series of such pre- 
cipitations a very perfect condensation of the gas 
may be effected. 


As the opening and closing of the valve at each 
charge crushes out or scrapes away any tarry, sooty 
matter which may have collected in the valve orifice 
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or slots, the arrangement is thereby prevented from | be. 


becoming choked up. 


American Gas Light Zournal. 


I tnink, too, besides the education of managers, 
| thers is a crying necessity for the education of pro- 


I think, gentlemen, that is a very rough outline of | prietors, because, whenever there is some slight 
my thoughts on these subjects, which I have jotted | hitch with pew apparatus, the whole invention is 


down from time to time. As I have already explain- 
ed, my principal object in bringing thera before you 
to-day was—in so far, at least, as my efforts may 
avail—to foster among onr members the taste for a 
higher technical education, and with the bope that 
this narration might induce some of the members, 
more particularly the younger and more energetic, 


to take up the subject and experiment for them- | 


Belves, 
Recently, in the pages of the Journal of Gas- 
Lighting, attention has been drawn to the desirability 


of a higer scientific education among us; and Mr. 
Nettleton, Secretary of the American Association of 
Gas Managers, has lately pointed out, in a cirenlar to 
its members, that it is only by the closest investiga- 
tion into the natural laws which affect the manufac- 
ture of gas—such as chemistry, physics, and applied 
mechanics—that we shall be able to make such pro- 
gress in gas mannfacture as shall enable us effectually 
to compete with other forms of lighting. 

There can be no question that we shall have a pow- 
erful rival in electricity. I have not the least doubt 
that there is a great future for electric lighting. At 
present there is no likelihood of its being introduced 
for domestic purposes, but I can fully believe that 
the day is not far distant wken such improvements 
shall have been made in the lamp (for there the de- 
fect lies) as will enable electricity to be employed for 
lighting workshops and large open spaces. 

‘he more quickly, therefore, we put ourselves in 
fighting position the better; and this, in my opin- 
ior, can be done only by bringing to bear upon the 
subject more energy and a higher scientific train- 
ing. 

Gentlemen, I have to thank you for the kind atten- 
tion whick you have given to these remarks. 


The Chairman-—We are indebted to Mr. Young for 
his interesting paper, which touches on a great vari- 
ety of subjects, every one of which is of very great 
importan-e to those engaged in the manufacture of 
gas. The deposit of carbon in retorts gives a great 
deal of annoyarce, and besides is a source of consid- 
erable loss. You have heard of the mode of obviat- 
ing this nuisance. Then we have had information as 
to the advantages of having a space above the coal in 
the retorts, and also as to the methods of taking the 
the gas off, as Mr. Young has just stated. If any 
member would like to have farther explanations, I 
am sure Mr. Young will be glad to any questions. 

After a pause, the Chairman continued :—If there 
are no questions to be asked, I would move thata 
hearty vote of thanks be accorded to Mr. Young for 
his interesting paper. 

Mr. McLeod (Glasgow)—Would you, Mr. Chair- 
man, allow me to make one suggestion? Within the 
past month or twoa great deal has been said about 
the higher education of the gas manager, who, it is 
insisted, should have a scientific as well as a mechan- 
icai training. I think, after the very clear exposition 
we have had to-day, that the West of Scotland Asso- 
ciation might take up the question of establishing a 
co lege in Scotland, and appointing Mr. Young toa 
professor's chair. It is evident that the enemy is at 
the door, and that men like Mr. Yourg are required 
to fight the battle. To revert for a moment to the 
remarks make by Mr. Young, I must say that I have 
always held the popular idea, although I am not a 
gas manager, that the whole result of the increased 
yield arose from the greater surface. Mr. Young has 
given the scientific idea and the true exposition, and 
he has given to us simpler people the very good rule 
of scraping the retorts. Noone can find any difficul- 
ty in that, and yet, by not attending to it, very 
serious resulis will doubtless be produced. I must 


the paper. 


| pooh-poohed, and there is no hesitation in ordering 
|its removal. I think it would be a great blessing if 
proprietors of gas works would appreciate those im- 
| provements, and recognize the status of men who 
| devote so much of their time and attention to them, 
| It would be better if wo could get them educated up 
| to that point. 

The motion was then unanimously agreed to. 


Tue Dryine or Coar, 


Mr. Henry Aitken (Falkirk) said -— 


I r. gret that, as the results which the paper I was 
to have read have not been checked, I must forego 
the pleasur3 of submitting it to this meeting. I 
would have read it to you, as pointing to a step in the 
right direction, namely, the urgent necessity of puri- 
fying gas so completely from sulphur as to make it to 
be preferred before all other means of illumination. 
The extraction of the sulphnr compounds from gas, 
particularly in England, has caused a great amount of 
expensa and trouble, and the results have often been 
anything but satisfactory. Althongh the sulphuretted 
hydrogen is extracted, the amount of sulphur remain- 
ing has been ascertained to be from 10 to 16 grains 
per 100 cubic feet in Scotland, while in England it is 
often twice as much. It is of importance that we 
should extract every particle of these sn'phur com- 
pounds, but as I hope to have the results verified 
very shortly, I will not now en!arge npon this mat- 
ter. 

With yeur kind permission, therefore, I would 
draw your attention to the subject of drying coal. I 
have not had time to prepare a paper, but I have 
been thinking over this snbject, and making experi- 
ments, and will give you my thoughts simply as they 
occur. 

Our Scotch common coal contains from 3 to 18 per 
cent. of water; that is, water that can be expelled by 
heating the coal up to 212° Fahr. Our Scotch cannel 
coal also varies considsrably—viz., from 1 to 10 per 
cent. It is a notable feature that in one seam the 
percentage of water varies at different places in the 
workings. I have seen it vary something like 6 
per cent. within a couple of miles. Of course, when 
a new field is opened there is more water than when 
the coal has been lying dry with mines through it, 
because the air passing through the workings ex. 
tracts the vapor, and so there is less water left in the 
coal. In drying the coal the object I had in view 
was not directly bearing upon gas making. I wanted 
to dry coal on a large scale, so as to make it more 
suitable for furnaces. The modes I adopted were 
to put the coal first into vessels heated up to a tem- 
perature of 214° Fahr., and then into chambers 
thronyh which I passed the exhaust steam, or steam 
at high pressure. I also passed gases from a fiue 
mixed with air to 214°, and also heated air up to 214° 
through the coal. Thus, by keeping the tempera- 
ture at from 212° to 214° for a considerable time, I 
expelled nearly all the water in the coal. In this 
process one curious thing takes place: after extract- 
ing the whole of the water from the coal you find 
that the moment you dip it into water again it ab- 
sorbs as much water as it contained before it was 
dried, so that, if you intend to use coal dry, you must 
use it whenever you take it from the drying chamber, 
and not give it an opportunity of again absorbing 
moisture. 

The effect of drying coal is to make it more friable 
and more easily broken up, though with parrot and 
splint coal this is not so marked. The way in which 
they break up depends upon the temperature to 
which they are exposed in the chamber, and the 





| rapidity with which the heat is applied. The effect 
Bay, as a non-scientific man, that I was delighted with | 


on the burning of coals that have been dried is very 
marked. You take some of the dried coal and place 


The Chairman—It is a great misfortune that these it on a fire on which there is no green coal; There 
improvements are not appreciated as they ought to being no aqueous vapor, the gas burns at once, and 





there is a remarkable absence of smoke. You fre- 
quently her people complain of coal being smoky. I 
think that smoke results very much from an excess- 
ive quantity of water in the coal, At least, I have 
found on experiment that coal with much water in it 
has a tendency to deposit more smoke on kettles, 
this being caused by the imperfect combustion of the 
gases, through the presence of the aqueous vapor. 

The effect on the coke made from dried coal is very 
remarkable. Take, for instance, the Ell coal of the 
Hamilton district, as worked; ckarge it into a re- 
tort, and you get out aspongy mass. On the other 
hand, charge the retort with dried coal, and the coke 
comes out in pieces almost of the same size as the 
pieces of coal put in-—hard, lustrous, and in many 
ways in a better state for several purposes than more 
friable coke. 

The effect of drying parrot coal before making it 
into gas is worthy of attention. I have here an anal- 
ysis, by Dr. Wallace, of Provenhall cannel coal, dried 
and undried. These experiments have been made 
with his experimental apparatus. I shall read the one 
as against the other, and you will notice the differ- 
ence. This coal I had great difficulty in drying. It 
contains, when taken out of the pit, 5} per cent. of 
water, and after keeping it for a long time at a tem- 
perature of 214°, I was only able to reduce the water 
by 3 percent. There wa; thus left in the dried coal 
2°22 per cent. of water. The analyses are as fol- 
lows :— 


Report on the Provenhall Cannel Coal, by Dr. Wal- 
lace, F.RS.H., F.C.8., Gas Examiner for the 
City of Glasgow. 

I have made a careful chemical analysis and prac- 
tical assay of an average sample of the Provenhall 
cannel coal, received on the 21st of January, from 
Henry Aitken, Esq., Falkirk, and have obtained the 
following results: 

















Analysis. 
Volatile Matters. Undried. Dried. 
Gas, tar, etC.........06. 37°26 39°78 
Sulphus...coceesseeeereeees 0°27 0°20 
Water at 212° Fahr.... 5°34 223 
42°87 —— 42°20 
Coke. 
Fixed carbon...........+ 42°12 42°40 
Sulphur ...... é esestccsees 0°33 0°24 
BBD. 000060000000. ccveccceees 14°68 15°16 
57:13 —— 57°80 
100°00 100°00 
Coke (dry) per ton of coal, 
1,280 lbs., or 11 c. 1 q. 
DO WG, ..0000 5 sececceccesevees 1295 Ibs. or 11 c. 2 q. 7 Ibs, 
Analysis of the Coke (Dry). 
Undried. Dried. 
Carbonaceous or com- 
bustible matter....... 73°73 73°35 
Bel. 5.0s siciesesiccee. 0°57 0°42 
DED sarvsscscrenccacvsvetersess 25°70 26°23 
10000 100°00 
Specific gravity of the 
i icacsccsssborsscnposs 1°390 1°287 
Weight of a cubic foot 
in pounds .........6: 7000 80°000 
Practical Results. 
Undried. Dried. 
Gas per ton of coal, at 
60° Fabr. and 30 in- 
ches barometer....... 10,250 cu. ft. 11,325 cu.ft. 
Illuminating power in 
standand sperm can- 
dies by Union-jet, 
consuming 5 cubic 
feet per hour at 5- 
inch pressure......... 25°22 eand’s, 26°05 cand’s 
Value of 1 cubic foot 
of gas in grains of 
BPCTM.....+.s0eeee0e cess 605 625 
Equivalent of a ton of 
coal in pounds of 
sperm candles........ 886 1,011 
Durability of 1 cubic 
foot of gas by 5- 
inch flame............. 53 min. 54 min. 30 sec. 
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Gravity of the gas, 
SIGs ic cncvins 5C6 517 


Remarks. 


The above results show This coal gives a large 
that this sample of the | yield of good gas but the 
Provenhall coal (which | coke is of rather infer- 
was well cleaned) is of | ior quality. 
about the ordinary qual- (Signed) 
ity, except that the ash — 
is a little higher than 
usual. Wma. Wauace 
Jan. 31, 1878. May 14, 1878. 


Chemical and Gas Laboratory, 138 Bath St., Glas- 
gow, 


Wm. Waxuace. 





The marked increase in the sperm valne is very ex- 
traordinary, but I suppose we should make less tar, 
and therefore more gas, owing to the temperature 
being higher. Possibly the explanation that Mr. 
Young gives of the conditions of gas accounts to a 
very considerable extent for this; but on one point I 
think the drying of the coal would be injurious, [ 
apprehend that the amount of sulphur compounds in 
the gas from the dried coal would be largely in- 
creased. That point I have not yet fully investi- 
gated. 


In looking at the drying of coal you mnst not 'con- 
found it with the keeping of coal. It is a very 
different thing. All coals lose much of their value 
in keeping. ‘Take the Boghead coal, which is said to 
stand keeping better than any other. I have ascer- 
tained by analysis that it loses 25 per cent of its sperm 
value in 15 years when kept outside. I know that other 
coals lose considerably in shorter time; but I have 
no other reliable analyses with proper data to go up- 
on. No doubt they do lose their value rapidly, par. 
ticularly splint and common coals, aud I have known 
shales lose from exposure quite as much as common 
coals. Indeed, I once knew a gentlemen who lost a 
good large shale field from want of knowledge on this 
point. He took for analysis some shale from the 
part where it was exposed to the weather, and the re- 
sult not being good, but, on the contrary, very poor, 
he declined to have anything tu do with it, and now 
this same shale is being worked up by one of the 
most successful oil companies in Scotland. 

This about exhausts all I have to say on this sub- 
ject at present, 


The President—We all know that the longer we 
keep coal the greater is the quantity of dross that ac- 
cumulates in the stores, and the reason for that is 
perhaps their becoming more friable through the 
drying. It would appear, from what Mr. Aitken has 
pointed out, that there is a great advantage in having 
the coal dried before using it. In practice, we can 
all confirm the truthfulness of this experiment. 

Provost Sturrock (Kilmarnock)—I think it would 
be satisfactory if Mr. Aitken would tell us whether 
these are the results of experiment, or merely a pop- 
ular idea that coal depreciates by keeping, because I 
have always been of opinion that coal is indestruct- 
ible, and while exposure does disintegrate it, still 
the chemical parts remain unaffected. Perhaps Mr. 
Aitken will say whether he got these notes from ac- 
tual test, or simply from popular opinion on the 
matter. 

Mr. Young—I have listened with great pleasure to 
Mc. Aitken’s remarks. I can quite understand how 
it comes about that when coal is dried before being 
carbonized there will be an increase of sulphur com- 
pounds in the resulting gas, because we know that 
when iron pyrites—a substance contained, more or 
less, in all coal—is distilled in the presence of watery 
vapor, the sulphur is principally eliminated as sul- 
phuretted hydrogen ; whereas, when distilled in the 
preseure of dry carbon or carbonaceous gases, bi- 
sulphide of carbon, one of the sulphur compounds is 
produced, which are difficult to remove, and this is 
the form in which sulphur is usually present in ordi- 
nary coal gas. We further know that if we pass bi- 
sulphide of carbon, in the presence of steam, through 
hot tubes, it will be decomposed, and there will be 


pound quite easily removed. The drying of the coal 

would, in my opinion, have another ¢ffect, which 

would be still more adverse to the interests of gas 

companies, at least financially ; for unless they supple- 

mented the present process of carbonizing by passing 

steam through the exhausted charge, the quantity 

of ammonia would be largely reduced. In the works 

where I am engaged we regularly introduce steam 

into the exhausted charge inside the retort, in order 

to increase the yield of ammonia ; indeed, I may say 

it is a well-known fact to the manufacturers of par- 

affin oil, who use steam to wash out the oil vapors 

from the retort, that although the presence of the 

steam is injurious to the oils themselves, yet it has 

the effect of largely increasing the yield of ammonia 

—sometimes to the extent of from 50 to 100 per cent. 

Some years ago I remember making a number of 
experiments with another gentleman engaged in the 

oil trade. These experiments were made to test the 
utility of a retort for which I had obtained a patent, 

and which he proposed using in his works. One of 
the great drawbacks to this form of retort was that, 

although it gave a large yield of oil, it gave but a 
very low yield of ammonia. It occurred to me, in 
these circumstences, that the nitrogen, or the com- 
pounds containing it, might be fixed by the residuel 
carbon, and by the alkalies present in the shale resi- 
due, in a manuer similar to that by which cyanuger 
is held by alkali in the presence of carbon. But 
whatever may be the form in which it is fixed, this I 
know—that the moment steam is passed through the 
exhausted charge, the ammonia is liberated, the 
water being decomposed, the oxygen combining with 
the carbon to form carbonic oxide and carbonic acid, 
and the hyrogen combining witb the nitrogen to form 
ammonia. Then, with reference to the stability of 
the coal, I may say that at the works with which I 
am connected there is unfortunately associated with 
the shale which we work a rather low class of coal, 
which we are compelled to raise from our pits along 
with the shale. This coal rapidly loves its heating 
power when exposed, containing, as it does, a consid- 
able quantity of iron pyrites. This compound rapid- 
ly undergoes chemical changes, which cause the 
Gisintegration of the coal. A brig of coal which had 
been left lying for a few years, we found, from this 
cause, to be almost useless as fuel. But we have 
further preof that not only are the foreign substances 
in the coal oxidized, but we have every evidence that 
the elements constituting the combustible part of the 
coal itself are oxdized, as evidenced by the quantity 
of choke-damp, or carbonic acid, given off by some 
coals. Further, we have evidence that the carbon 
and the hydrogen of the coal may combine to form a 
yas, as evidenced by the fire-damp, and by the quan- 
tity of inflammable gases given off by coal when 
stored in close vessels, We all know that cval, when 
stored in the holds of vessels, should be properly 
ventilated; and we have had an instance of the de- 
plorable results arising from neglecting to take this 
precaution, in the recent explosion which occured in 
one of our Atlantic-going steamers. I think, gentle- 
men, that these remarks would indicate that coal, by 
being exposed to the atmosphere, undergoes deteri- 
oration, not only by the oxidation of the foreign mat- 
ters contained in it, but also by the gradual decom- 
position of the elements of the combustible portion 
of the coal itself. 


Mr. Aitken—In auswer to the question as to the 
deterioration of coal, I may state that my remarks 
were based on experiments made with Provenhall 
and Boghead coals; but I have also to say that those 
remarks were dictated by practical experience as well 
as by the results of analysis. I may state that in 
charging a blast furnace, whenever we are forced to 
go to the stock for coal, the regulation order is to in- 
crease the size of the charge according to the time 
that the coal has been stored. We find that we get 
an equal quality of iron from the same kind of coal 
by using a larger quantity. Coal that has been stored 
for some time is not so valuable fur heating purposes 





produced sulphuretted hydrogen, a sulphur com- 


as when it is used fresh from the pit. It is well 
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known that many coals, when taken from the pit, 
give off to the atmosphere a large quantity of marsh 
gas, and a little carbonic acid gas. 

CuarGcinc Consumers or Gas With Deposits. 
Mr. James MeGilchrist (Dumbarton) said :— 

Mr. President and Gentlemen—Although the re- 
marks I am abont to muke will not ventilate any of 
the many great improvements that have been and 
will be made in the manufacture of coal gas, before 
it is superseded by the electric light, I know they will 
be profitable if I can only show how to increase the 
profits on the gas registered at comsumers’ meter, by 
advocating, and causing you to adopt, the system of 
requiring deposits from all consumers. This prac- 
tice has not, to my knowledge, been discussed before 
at a meeting of gas managers, and, besides having 
the merit of being new, it will doubtless give rise to 
an interesting discussion, 

The quostion of consumers’ deposits is one of con- 
siderable importance to the majority of the members 
of this Association, who have not only the manufac- 
ture and distribution of gas to superintend, but also 
the collection of the 
with. Therefore, without farther apology for bring- 
ing this subject before you, I will begin by remark- 


‘“bawbees” to vex themselves 


ing that the systems adopted by companies and cor- 
porations with regard to their consumers’ deposits 
are as varied as the salaries they pay their managers. 
If you admit this, I shall have litttle difficulty in con- 
vincing you that both have great room for improve- 
ment, more especially the latter. 


The Journal of Gas-Lighting has more than once 
referred to the advisability of charging money depos- 
its from all consumers, and giving a fair percentage 
in return; but at the present time every company 
and corporation has a system peculiar to itself, which, 
unfortnnately, in most cases is attended with very 
unsatisfactory results. In one town deposits are only 
charged from suspicious persons; on the principle 
that is, I fear, too often adopted, of judging the man 
by the coat he wears. This, besides being a poor 
test of a man's honesty or ability to pay, is harsh— 
pay, unjust. Why tax one consumer and not anoth- 
er? Jf we have a monopoly, we should not abuse it 
by favoritism. It is not proper that a manager or 
collector should Le placed in the position of judging 
between man and man. He must make many mis- 
takes, for who can tell, without previous experience, 
the just from the unjast? Besides, such a position 
is apt to endanger the managers’ popularity. In 
another town deposits are only charged from con- 
sumers who occupy houses of one or two apartments. 
Cn what argument this system is upheld I know not ; 
but I know it causes a great amount of dissatisfaction 
among the consumers who pay deposits. ‘The argu- 
ment proceeds thus: ‘‘Why do you not charge my 
next-door neighbor a deposit?” Gas man: ‘‘ Oh, 
you know, we must draw the line somewhere.”’ ‘‘ Why 
draw it between me and my next-door neighbor?” 
the consumer replies. ‘‘Am I not as honest, &c., 
&c,, ashe?” And so the footing between gas maker 
and gas consumer becomes, as time rol's on, bitter 
and more bitter, and the bad debts accumulate, 
through consumers who live in houses of more than 
two apartments failing, removing, or some other 
cause ; and the consumers who pay deposits are com- 
pelled also to pay a proportion of these bad debts, not 
only in an increased price for gas, but from the inter- 
est the gas maker has on the deposits. I could go on 
enumerating a dozen other systems founded very 
much on the same unsatisfactory basis as those al- 
ready mentioned; but I have said enough. You 
know them all as wellasI do. Gentlemen, I cannot 
think a company or corporation are doing their best 
for their consumers, unless they require deposits 
from all, Without this, you simply allow the one 
consumer to pay the other’s debts. In a tailor’s or 
baker’s business this is undoubtedly the case ; but the 
toilor or the baker has the privilege of selecting his 
own customers. Seeing the gas maker has not this 
privilege, it is his duty to protect the public, and wipe 










































































wre ee wat 


60 


American Gas Light Fournal. 





Feb. 3, 1879. 





his bad debts from off his books. You will excuse 
wy argnoment by the following 
I may state that this paper is not written for 
publication, otherwise it might be thougbt that I was 
blowing my own trumpet.) In the first year’s work- 
ing of the Dambarton Corporation gas undertaking 
(in 1873-74), when deposits were charged only as the 
manager thought fit, they had, at the end of their fi- 
nancial year, the Ist of August, about 43 per cent 
collected of the amount of arrears. ‘[his seemed to 
me to be an enormous sum, and in the following year 
I advised the gas committee to charge deposits from 
all consumers. The committee brought the question 
before the Town Council, who adopted a motion to 
the effect that all persons wishing to be supplied with 
gs must lodge deposits at the following rates: 5s. 
for a single apartment, 7s. 6d. for two apartments, 
10s. for three apartments, 15s. for four apartments ; 


me for supportin 
facts. 


larger houses at corresponding rates. The amount 
for shops and other places of business to cover four 
months Winter consumption. In the year 1874-5 we 
reduced the arrears to less than 1} per cent. At the 
end of 1875-76 we had about 19s. per cent. of arrears; 
1876-77 we had about 10s. per cent. of arrears; and 
at the end of last year (1877-78) the system had work- 
ed so well that we had only £2 14s. 7d. of arrears, or 
rather less than one-seventh percent. These results, 
gentlemen, in my opinion, speak volumes in favor of 
the systsm I advocate, and I have no hesitation in 
recommeniing every company or corporation who are 
troubled with arrears to adopt it, and I am confident 
they will obtain the same results. A little opposition 
would, in all likelibood, be raised to it at the first: 
but in a few months it would all be lulled to sleep, 
and when those who opposed it understood its object, 
they would say, ‘‘Itisnotabad thing after all.” 
We give 24 per cent. interest on all amounts deposit- 
ed for not less than two years; but Iam strongly of 
opinion that the rate of interest should be raised to 
44 or 5 per cent., which would make the deposit a fair 
investment to consumers ; and as the company or the 
corporation pay about the same rate for borrowed 
money, they would not lose anything in that respect, 
Lut gain that which at the present time is lost through 
consumers not having deposits. Besides, with de- 
posits, the collector has not the same amount of trou- 
ble in hunting up defaulting consumers, In conclu- 
sion, gentlemen, if any of you think of recommending 
this system to your directors, and if it is introduced, 
never make any exception—not even of your provost 
They furnish yoa with an excellent 
argument when any consumer is endeavoring to give 
You reply that 
the provost had to pay his deposit, like any other con- 
sumera, aud after this the customer will invariably 
ask, ‘*How much?” I trust my few harriedly got- 
up sentences will induce you to express your opinion 


or chairman. 


a reason why he should be exempted. 


on this subject of consumers deposits. 

The President—Here is asubject of great interest 
We all want to do away with bad 
debts, as far as possible ; at the same time, having a 


to every one of us. 


monopoly of gas, we should be careful not to make 
Companies 
In the case-of corpor- 
ations, the gas works belong to the rate-payers, and a 
corporation can do certain things which will be for the 
public weal which a company could not do. Besides, 
the people would stand the imposition of laws and 
regulations by a corporation, when they would not 
recognize them if a company were to insist on them. 
I shall be glad to hear the opinion of the meeting on 
this question of taking deposits: No doubt it has its 
advantages, but many tbings that are advantageous 
are not always expedient. 


too harsh demands upon gas consumers. 
are different from corporations. 


Mr. Fairweather—One thing I am pleased with, 
and that is with respect to the interest allowed on 
deposits. I think that 4 or 5 per cent. ought to be 
allowed, so that companies and corporations might be 
in the position of saying that they did not wish to 
make profit by such deposits. In my district, interest 


is not allowed—the principal merely being given up 
when a copsumer leayes ; 80 that the people come to 





the conclusion that the gas compaay make a great 
deal of profit out of the deposits, and this is very prej- 
udicial to company. Now. this feeling would be rem- 
edied to a large extent by aliowing interest. I am 
very pleased indeed with the tone of Mr. M'Gilchrist’s 
paper. 

Mr. Mitchell—It is now 20 years since our compa- 
ny adopted the system of deposits. At the outset the 
amount fixed was 5s. for each depositor, aud no inter- 
In 1878 the amount was fixed at 
7s., without interest; and in 1887 the sum was still 
7s., no interest being allowed; but if the oonsumer 
lodges 10s. he gets interest at the rate of 5 per cent. 
This interest, however, is only given when the money 
has been deposited for six months or more. The 
Our de- 


est was allowed. 


system has been beneficial to the collector. 


rather than 7s and have no interest. 

Mr. Bodie—I think the principle of taking depos- 
lf I were toask for a deposit 
from a gas compary, for work which I might be em- 
ployed to execute, offense would probably be given, 
In doing business we 
trust people, and if we find they are suspicious char- 


its is wrong altogether. 


and business might be ended. 


Why should a gas 
company be in ny other position? I think the im- 
position of deposits is unfair to people who cannot at 
the moment pay their way. They are asked to pay 
for a thing whicb they do not possess. 

Mr. Nelson—For one I quite agree with what my 
friend Mr. Brodie has said. 
panies shonld occupy an isolated and preferential po- 


acters, we insist upon security. 


I do not see why com- 
sition over other people. The tact that they have a 
monopoly in the supply of certain articles should make 
them more generons, and I think it is ridiculous to 
charge deposits, more especially as it bears so heavily 
on the honest poor consumer. 
for a laboring man who occupies a single apartment, 
and who has a severe struggle to obtain the necessa- 
ries of life, to be forced to pay 5s. or 10s., as the case 
might be, before he can get gas. He may not be pre- 
pared to lay out that amount. Ip another sense it is 
a great disadvantage, inasmuch as it operates materi 
ally against the general diffusion of gas throughout a 
city, more particularly a manufacturing city, when 
there is so large a proportion of small houses. In 
charging deposits, I think that companies stand in 
their own light. In my opinion they ought rather to 
offer inducements to poor people to take the gas, as 
they do in the North of Englard. I know also that 
for every shilling companies lose by poor people, 
they lose ten pounds by those professedly rich people 
who dwell m mansions. Therefore I think all gas 
managers should set their companies against the adop- 
tion of such a system. 


It is 2 serious matter 


Mr. Fallerton—In my opinion, the discussion of 
this question is out of place in a meeting of this kind, 
seeing that it is a mixed body—there being parties 
here representing both companies and corporations. 
I do not think the question should be discussed on 
its merits at all, because in places where the works 
are liable to be taken over by the corporation, it 
would be difficult to put the system in force, It 
would be much better to leave every one to manage 
his own business. 

The President—We could scarcely expect to be 
unenimous on any matter; but I think this is a sub- 
ject fit for discussion, because where parties differ we 
come to hear both sides of the question. I coincide 
very much with what Mr. Nelson and Mr. Brodie 
havo said. 

Mr. Renfrew—I beg to differ from Mr. Nelson. So 
far as the paper goes it makes the charging of depos- 
its universal. Mr. Nelson takes it up as if the deposit 
were Only to be charged from working men, while 
the rieh were to be exempt. 





| being charged deposits in preference to the poor. 


| Mr. McLeod—This is one of the subjects with re- 


spect to which our sympathies would go with persons! 





Mr. Nelson—I did not say a word about exempting | 
| the rich. On the contrary, I should insist on their | 





| 
' 





holding views opposed to those of Mr. M’Gilchrist ; 
but our practical views are in his favor, We must 
deal with human nature as we find it, and we have 
two alternatives—al least in a large district such as 
Glasgow. Perbaps in a dull time like this you would 
finé that there would be fewer meters taken up by 
the poor people if ycu were to insist upon these de- 
posits; but, at the same time, I would certainly go 
against the principle of insisting upon deposits, were 
it not that by getting the puor people to deposit 5s. 
or 10s,, and giving them, say, 5 per cent. upon their 
money, you teach them an important lesson in social 
economy. 

Mr. Jeffrey—I have had very little experience in 
the way of deposits. I do not suppose that Mr. 
Brodie has lost much through bis dealing with gas 


posits range from 5s, to £5, and I may state tat con- | companies ; tnt if he had to manage gas works and 
sumers prefer to leave 10s. deposit and get interest, | not take deposits, he would find it a different thing 


at the end of the year. I would not require deposits 
from all parties. Our plan is to charge new consum- 
ers until we know them, and after that they can be 
paid back, say in twelve montbs or two years, as the 
case may be. I should be in favor of deposits, but 
not from every person. 

Mr. Monk—There seems to be a great variety of 
opinion as to the question of insisting upon deposits. 
Some companies take deposits and give no percent- 
age upon them, and others pay from 2 to 5} per cent. 
While this variety of feeling has been expressed, we 
nnst all sympathize with Mr. M’Gilchrist on the ob- 
ject he has in view. If deposits are to be levied at 
all, there shonld be no distinction whatever made— 
no respect of persons. ‘Jhere are a great many reas- 
ons why there should be deposits, and those who 
have to do with the collection of accounts will under- 
stand that as well as Ido. In the case of Lanark, if 
we were to insist npon the enforcing of the deposit 
system, we migkt put an end to more than a third of 
the consumption. As it is, in collecting our accounts 
the loss is never more than 15s. or 16s., and some- 
time as low as 14s. per cent. Nodoubt a great deal 
of trouble is incurred which the depcsit system might 
obviate, and 1t might be introduced where it would 
be considered an advantage ; but this very much de- 
pends upon the trade of thetown. It might do very 
well for a flourishing place like Dumbarton, but it 
would never do in a place like Lanark. I think the 
discount system is a preferable one. 

Mr. Dalziel (Kilmarnock)—This question has been 
under the consideration of our committee, but there 
seems tu be a feeling that the insisting on a deposit 
would bear very hard upon the poor, but there is not 
the slightest doubt that it would be a great advantage 
to the collector. We have 3,000 or 4,000 consumers, 
burning something like 14 millions, and other 1,400 
consumers, who burn something like 28 millions, If 
we were to insist upon a deposit, I am afraid it would 
very much reduce our collection. Now, our average 
loss apon collection does not amount to one-half per 
cent. I think we should only take deposits from 
strangers. If you have a vigilan’ collector you will 
not lose much. While I think the deposit is a secur- 
ity to a company, still to insist npon it would bear 
hard on poor people. 

Mr. Fairweather—I think the general opinion is 
that deposits should not be charged from consumers 
who are already in the town, but from new custom- 
ers, and that they should be required, I presume, 
from rich and poor alike. I do not think any one is 
making a great sacrifice if he leaves a deposit, pro- 
vided he gets five per cent. uponit. It is the duty 
of companies and corporations to see that rules are 
laid down in regard to the deposits, because corpora- 
tions only exist in the interest of the public. I think 
the deposit system is the best means of obviating bad 
debts. 

Mr. Richmond (Whitburn)—To me the discussion 
seems to have been consumers versus private com- 
panies. I can hardly agree with Mr. Brodie and Mr. 
Nelson that it is wrong in prineiple to charge depos- 
its from a consumer when he wants gas; but I think 
it is unjust to working men, who have not the money 
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to spare. 
tem is that 5 per cent. is given upon thedeposits. If 
deposits are exacted, they should be upon the whole 
of the consumers. 
by Mr. Brodie. 

be done, I do not see that a deposit should be insist- 


I object to the statements made 
If a gas company reqnires work to 


I should take the work, and consid- 
I do not think 
it is right that it should be left to the manager to say 
whether deposits should be charged. 

Mr. M’Gilchrist—I am obliged to the gentlemen 
who have expressed their opinions in regard to my 


ed upon from it. 
ar the company good for the amouns. 


I did not come here supposing that 
I brought the sub- 
ject up for discussion, in order that we might deter- 
mines which was the right side, and I think that the 
majority of the persons present do not agree with 
Mr. Brodie. 


astonished at this, becaure he has been dealing 


few remarks. 
they would be wholly agreed to. 


He thinks the system a mistake. I am 


with hcnorable people since he started business. 
Had Mr. Brodie suspicious parties to deal with, 
I aw sure he would say, as he said of the doubt- 
ful person, *‘ Get security.” The great advantage of 
making deposits general is that the manager or col- 
lector is not bound to make invidious distinctions as 
to who should or who should not pay deposits ; be- 
cause, when all are made equal, no one can corplain. 
Mr. Richmond would charge rich people, and let the 
poor people off. That whould be a mistake, because 
it is through the rich and large consumers that we are 
able to sell to the poor at a lower rate. If the system 
of not charging deposits from each individual were 
adopted, the rich man might come and say, ‘‘ I have 
as much property as would buy the whole of your gas 
works ;” and if he were allowed to go free, the poor 


man would undoubtedly complain. I have replied to 


all, that the deposit is a very small matter, and it is | 


for the benefit of the consumer that it is made; be- 
cause if the deposit were not insisted on, there would 
be an increase in the bad debts, which consumers 
would be required to make good. Altogether, I do 
not see how we can get out of the difticulty without 
charging deposits from all consumers. Mr. Fullerton 
did not consider that this was a question that should 
be discussed here, because there are so many differ- 
ent opinions ; but I think it is just as well that every 
one should express his individual opinion. I heartily 
agree with Mr. M’Leod that we are teaching the peo- 
ple social econoray if we charge deposits and give a 
percentage on those deposits. He isa very poor man 
indeed who is not able to leave 5s. or 7s. 6d. on de- 
posit, with the prospect of 5 per cent. return. I can 
not see how it is a hardship for any man who uses 
gas to leave a small amount as security. No doubt a 
great many people agree with Mr. Jeffrey that it is cor- 
rect only to charge new tenants; but, unfortunately, 
it often happens that people in good positions come 
down, and the company suffers serious loss, so that 
argument will not stand. As to Mr. Richmozd, he 
can select his consumers; but, unfortunately, gas 
manufacturers have to take every one. I have to 
thank you for the way in which you have listened to 
my remarks, and to say that if you charge deposits 
you will all agree that the system is sound in princi- 
ple and correct in practice. 

The President—I beg to move a hearty vote of 
thanks to Mr. M’Gilchrist. In conclusion, I have to 
say that we have been indebted to Provost Sturrock 
and the town council for the use of this room. I 
therefore propose that we accord them a vote of 
thanks for their kindness. 

Puace or Next Meerina. 

It was agreed that the next meeting of the Associa- 
tion should be held at Coatbridge. 

On the motion of Mr. Mitchell, a hearty vote of 
thanks was accorded to Mr. Stewart, and the pro- 
ceedings terminated. 


In the afternoon the members of the Association 
dined together. The president occupied the chair, 
and the duties of croupiers were discharged by 
Messrs. Nelson and Brown. A very pleasant eveping 
was spent, 


’ . . | 
The only redeeming point about the sys- 


Correspondence 





(We are not responsible for the opinions expressed by Cor- 
respondents, Correspondents, in all cases, shouid sign their 


|} communications with their names and address in full—not 
| for publiction, unless desired, but as a guarantee of good 


| faith.—Ep.] 
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The Future Education of the Gas Manager, | 
Mr. Editer : 
ager is a subject which has of late received a great 


The future education of the gas man- | 


deal of attention, and a great many able letters have 
appeared in the London Journal of Gas-Lighting 
bearing upon the subject. 

Hoping that other and abler pens will take up the 
subject, I trust I may also be able to show that the 
scheme I have before proposed through your Jour- 
NAL, Viz,, the formation of an association of assistants, 


| 
will be an important aid in rendering the gas mana- | 


ger of the future equal to any crisis that may oc- 
cur. 

In the first instance, 1 will endeavor to take a slight 
glance at some of those men who figured prominently 
in the starting of the gas business. 

While, for the practical adaptation of the Laws of 
Nature to the lighting of streets and houses by gas, 
we are indebted to practical men; still it must not 
fora moment be forgotten that to men of science, 
philosophers, physicists, and chemists, we owe the 
discovery of such laws. 

What profession can reckon in its ranks of pioneers 
such eminent personages as ours ? 

Van Helmoant, the first to discover that a different 
result ensued, if bituminous substanres were burned 
in a fire or distilled; and while he could not have, 
and did not forsee, the possibility of such a discovery 
ever being made of practical use; yet even his dis- 
tinguished name can justly be associated with our 
profession. But time does not permit me, nor is it 
necessary that I should do more than mention the 
names of some of those men who, in their works and 
researches, have left monuments behind them—land- 
marks which will always be held in view by all those 
who pursue any profession in any way connected with 
the sciences. 

To Dr. Clayton, Watson, Lobert Boyle, Priestley, 
Cavendish, Lavoissier, Scheele, and Black, is our pro- 
fession indebted for their valuable researches and 
practical experiments. Among these those who were 
not chemists by profession experimented exclusively 
in that science. 

To Priestley are we indebted for the discovery of 
carburetted hydrogen, and oxygen, und for many dis- 
coveries in the science of pneumatic chemistry. 
Cavendish was noted not only as a chemist, but also 
as an electrician and mathematician. 

But it is useless to eulogize the names mentioned 
by citing their works. Their names are their own 
histories. Suffice it to remember that these were all 
men eminent in their scientific pursuits. 

For the practical application of the discoveries 
made by these scientists we are indebted to William 
Murdoch, who first made use of gas in 1792. 

It is a source of regret that we have not more in- 
formation concerning this gentleman at our command 
than what we possess. The fact that he was an assis- 
tant of Jas. Watt, Jr., and the knowledge of the 
chemistry of gas-lighting which he showed he pos- 
sessed, proved him to be not only a thorough practi- 
cal man, but also one wellup inthe science of his 
day; and it must be borne in wind that scientific 
knowledge was not so easy to acquire in his time as 
it now is. 

If Murdoch had remained vonnected with the pro- 
fession he formed, there is little doubt but that he 
would have remained its most shining light. Winsor 
was one of those persons whom it is difficult to decide 
whether great praise is due, or whether censure 
should be passed upon him. For his great persever- 
ance, his fighting the hardest when the most difficul- 
ties beset his path, and his thorough determination 
to accomplish his object, great praise must be accord} 


ed him. 





For his ignorance, and his wild and extrav- 
agant statements, we cannot but censure him. 

But that he formed the first gas company cannot 
be gainsayed If he had been as freely gifted with 
discretion and practical common senseas he was with 
perseverance and energy, he would have left a nan 
second to none in the profession ; and that company 
which he formed would have begun under better aus- 
pices. 

As the name of Winsor disappears from the history 
of gas-lightiug, the name of Samuel Clegg appears in 
its place. 
company because besides being thoroughly conver 


Clegg succeeded in his management of his 


sant, for one of his time, with the science of his busi 
ness, he was also a thorough practical man. He was 


able to supply the many wants that arose ; and more, 


he was a mechanical genius. How ass‘duonsly 
must have given himself to his work to proauce, in 
the short time he did, so many and so (comparative! 
speaking) perfect machines, 

Accum was a chemist; and while his knowledge of 
chemistry would be a great aid to one having the 
management of the first company, his lack of practi- 
cal knowledge unfitted him for the manag:rs’ office. 
So Clegg’s succeeding where Accum failed is easily 
explained. 

The directors of the Chartered Company made a 
great mistake in supposing that because chemists 
made the first discoveries in regard to gas-lighting, a 
chemist could successfully form a company in the face 
of so many and so great obstacles. 

John Malam was another Clegg. Ihave méntion- 
ed only some of the most prominent names; but 
enongh I think to form a fair judgement of the ques- 
tion; and it would certainly appear that those who 
possessed scientific knowledge, combined with practi- 
sal ideas and sound common sense, were the ones 
who succeeded tine best. 

Thus it would appear that a gas manager wants to 
possess not only a thorough knowledge of the routine 
ef a gas works, practical mindedness, executive abili 
ty, and last, but not least, a technical education. It 
would seem the height of folly to suppose that a man- 
ager of a business so intimately associated with sci- 
ence, as the gas business is, could administer his 
office intelligently, without at least a fair knowledge 
of the sciences. 

The gas business hinges on chemistry; and while 
it would rarely happen that a chemist would be able 
to cope with the practical difficulties which a gas 
manager daily encounters ; yet it is equally true that 
& gas manager who does not possess a knowledge of 
chemistry is working very much in the dark. 

I would now endeavor to deal with the sim of the 
correspondence before alluded to. 

**Isca” sets the ball in motion. His letter is a 
very able one, and shows its author to be one thor- 
oughly acqnainted with the gas business, I must 
agree with this writer that there has been very little 
substantial improvement in the gas business during 
Each one has pretty much 
followed in the steps of his predecessors, and has ac- 


the last twenty years. 


cepted too frequently the opinions and conclusions 
of others as correct, without attempting to verify 
them of his own knowledge. This would hardly have 
been the case if managers had possessed a greater 
technical education, and had been given more time, 
free from the ordinary routine of the works experi- 
menting. This last is a very important item; for, in 
many cases, so much is thrown on the shoulders of 
the manager that he has no time to spare from his 
regular work. ‘This is the fault of the directors, who 
should employ enough help to relieve the manager of 
a great part of the routine work, and thus raise the 
standard of the profession. I am inclined to give a 
great deal of credit to one who has risen from an 
humble sphere to that of the head ofa works. For such 
a person must have studied diligently to have so risen. 
True, he must have done much studying before he 
reached the same level with many of his brethren ; 
but the experience which he has brought up with him 
from the lower positions compensates for this, Be- 
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sides, there is nothing I can see to prevent euch a 
one, having worked up his way so far, to continue his 
studies into the more interesting, but less trodden, 
field of mathematics and science. 
he not eminently fitted for his position ? 

I cannot but believe that the number of those who, 
having risen from an humble sphere to one of great 


trust and respunsibility, would not educate them- | 


selves up tothe requirements of their position, is 
very small. 
the process of gas-making is taken into consideration 
it must be conceded that a goodly portion of gas man- 
agers are defiviert in technical edecation. If sv: 
then the question is how can it be remedied ? 

In answeriog the question it must be remembered 


that there are two classes who must be taken into 
consideration ; those who are already managers, and 
those who are so only in expe.tation—the assist- 
ants. 

I certainly feel that some of the schemes proposed 
by our English brethren could be successfully carried 
out in this country. What is needed is means which 
will induce the wanagers to acquire that technical 
education which I have endeavored to point out as 
so necessary. There have been several plans pro- 
posed. 

The creation of an extraordinary class of members 
to the Association. 

Competitive examinations. 

Exawinations and awarding of the certificate of the 
Association. 

Medals, as the reward for the best papers. 

Each of these plans may have some objections, but 
they all have much good in uhem 

The creation of an extraordinary class of members 
would seem feasible, and the granting to such mem- 
bers the certificate of the Association. This would as 
nearly meet the case as anything could. The require- 
ments for such membership should be: A thorough 
knowledge of the gas business, and scientific and 
mathematical knowledge: to which should be added, 
as a requirement, a service of at least five years in a 
gas works. The examinations to be conducted by 
an examining committee of the Association asssisted, 
if deemed necessary, by an eminent professor. 

Competitive examinaticns, These would consist 
or yearly oral examinations, awarding a first, second, 
and third certificate to the three highest contestants. 

In the examination and awarding of the certificate 
of the Association, The examinaticn could be con- 
ducted ss in the examination of members for extraor- 
dinary membership, with the same requirements, 
only having them open to all persons who have serv- 
ed five years ina gas works—either as manager or 
assistant. The granting medals to the writers of the 
best papers read at the meetings of the Association, 
would be the most simple plan; and while it might 
not result inas much good as some of the other 
plans, would, nevertbeless, be very beneficial. Any 
of these schemes would, I feel, result in much good. 
The creation of the class of extraordinary members 
would seem the most desirable. They would all 
supply a stimulys for study, research and experiment. 
And, never mind how worthy the person is, where 
there is an object to work for there the most work 
will be done. 

We have now the other class to deal with, viz., the 
assistants. 

Much good would result from the formation of an 
assistants’ association I firmly believe, for there is at 
present a most conspicuous absence of any stimulus 
for ap assistant to apply himself diligently to study. 
To my mind it is not whether an association shoul. 
be in the form of a separate Association, or a class of 
junior members to the regular Association. 
was a separate association, with ita meetings held at 
a different time from the senior Asssociation, tke as- 
sistants would have a better opportunity to attend ; 
while, on the other hand, they would not have the 
opportunity of meeting the members of the Associa- 
tion. 

The Association, with its three classes of members, 
would undoubtedly do much good. There would be 
the incentive for a young man not to stop until he 
had reached the highest order. AssISTANT. 





Correction. 

eo 
In the official report of the proceedings of the 
Western Gas Engineers and Superintendents Associ- 


ation, as printed in uur issue of Oct. 16, the name of 


Mr. John Atkinson should have appeared as an hon- 


orary member, and the name of Mr. J. M. Armstrong 
in writing out the 
proceedings for publication, got the names oat J. W. 


as an active member. The clerk, 


posed. 


Having done so, is | 


Perhaps, when the scientific nature of | 
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Gas Stocks. 
nneitiiiipigieneitnas 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 
(with W- B Scott & Co.,) 


| 


24 Pine rreet, New Yorx City. 
Ferrvary 3, 1879. 


| &@~ All communciations will receive particular attention 
| &#~ The following quotations are based on the par value 
of $100 per share. gag 


sof N.Y. City. 





Capital. Par. Bid. Asked. 
Central..... kcnpelebeniie 466,000 50 — 75 
Harlem..... Sacaspusenean 1,800,000 50 27 35 
? Bonds 170,000 103 
Manhattan...... eaneiee 4,000,000 50 160 170 
Metropolitan....... 2,500,000 100 104 110 
= Scrip... $1,000,000 90 95 
BRIN snap svadsvncoans 5,000,000 100 58 65 
** Bonds, gold... 900,000 1000 95 99 
Municipal.............. + 1,590,000 100 100 110 
ey Bonds ...... 750,000 95 95 
POW WO snsicsccsiscce 4,000,900 100 84 90 
ene 270,000 50 — 100 
Gas Co's of Brooklyn. 
Brooklyn .............. 2,000,000 25 125 130 
RNG siacsasscccsseses 1,200,000 20 55 60 
PIED sccanpsnss 320,000 1000 90 95 
PR intenssnesvesene 1,000,000 10 20 30 
: Bonds........ 325,000 -- 95 
= Scrip ....... 300,000... 75 xO 
Metropolitan........... 1,000,000 199 60 65 
OR isc 1,000,000 25 50 56 
” ae 700,000 1000. — 90 
Williamsburgh ....... 1,000,000 50 80 85 
oa Scrip — 92 
CB iiiisssevciceses 200,000 100 — 70 
Union Co. E. N. 25 — 50 
Richmond Co., 3. :. 300,000 ... 60 85 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
= Bonds 200,000 1000 95 100 
Baltimore, Md...... .. 2,000,000 100 95 98 
= Ctfs., gold 1,000,000 95 10 
Bayonne, N. J........ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 8&5 91 
** Bds. 124,000 — 105 10 
Chicago Gas Co., Ills 128 13 
Cincinnati G.& C.Co. 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mase... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Fort Wayne. Ind..... Re © un. a 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 25 120 125 
Hempstead, L. I..... 25,000 100... at 
Jersey City ........ ... 386,000 20 133 140 
Jamaica, L. I......... 25,C00 100... --= 
Jacksonville, IIl...... 120,000 50 «82 as 
Lewistown Maine... 400,000 100 70 80 
Lima, Ohio,........ pits 60,000 100 — B= 
Bonds 30,000 90 
Laclede St Louis Mo. 1,200,000 100 — 75 
Long Branch........ 20 30 40 
New Haven, Conn.. 25 136 152 
Peoples, Jersey City o_o — 80 
iad re Bas. 95 
Peoples of Albany... 650,000 100 10 17 
or Bonds 350,000 1000 -- = 
Peoples of Baltimore 25 44 48 
oi Bonds.... 106 — 
Plainfield, N. J....... 80,000 100 — 105 
Perth Amboy ......... 25 —- 95 
Rochester, N. Y..... 100 =50 60 


The Manhattan Gas Company, New York city, has 
declared a dividend of 5°%, payable Feb. 1st. The 
Metropolitan Gas Company, New York city, have de- 
elared a a ) dividend of 5 b per cent., pay able Feb. 11th. 
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ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
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IRON ROOF FRAMES, 


MANUFACTURERS OF ALL DESCRIPTIONS 
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NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE 


COAL 


ALSO FOR THE BEST QUALITIES OF 


(NEW PELTON), 


PROVINCIAL GAS COAT. 


DELIVERED AT ANY PORT IN THE UNITED STATES, 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


JAMES D. PERKINS. 
. SEAVERNS. 


_ PERKINS & CO. 


TAR BURNER. | Zuccato’s Papyrograph 


can\\\ (ee Orlivert 
“ 7 Lis" 


Vie 
R 





PARSON'S 


Combined Hydrocarbon Injector, Steam Blower, and 


TAR BURNER. 


THIS BURNER HAS BEEN IN SUCCESSFUL OPERATION 
FOR THE PAST TWO YEARS AMONG THE BEST 
GAS COMPANIES OF THE COUNTRY, 


They can be attached without alteration, and 


while bench is running. 


READ WITAT OTHERS SAY OF IT. 


The Tar Burners are doing well, and have met our expec- 
tations, P. T, BuRTIS, 
Engr, Chicago Gas-Lt. Co. 


It is an excellent instrument, and does its work well, 
A. HICKENLOOPER, 
Prest. Cincinnati Gas-Lt, Co, 


Have eight in operation. I am very much pleased with 
their working. The best burner I have ever used, 
A, C. Woop, 
Supt. Syracuse Gas-Lt, Co, 


Your burner has givenentire satisfaction It is economical 
and perfectly controllable, The best burner I have ever 
used, C, A. WHITE, 

Supt. Citizens’ Gas-Lt. Co., Rochester, N.Y. 


Your five burners are working well. 
JOHN B. HARBISON, 
Supt. Hartford Gas-Lt. Co, 


The Tar Burners are working splendidly, 
W. N. WILLIAMS, 
Supt, Paterson Gas-Lt. Co, 


The Tar Burners are working well, 


W. H, PEARSON, 
Sec. Toronto Gas-Lt. Co, 


Ii is ahead of anything I 
T’. G., LANDSNEN, 
Supt. St. Louis Gas-Lt, Co, 


Your burner is working well. 
have ever seen or used, 


Have used Mr. Parson’s burners two ‘years, They work 
perfectly. JOSEPH GREEN, 
Supt, Watertown Gas Co, 
AND ONE HUNDRED OTHERS. 


We will send them to any Gas Company on trial. If not 


Satisfactory, to be returned, 
PRICES: 
Valve, 83. 


Burner, $25. Setting, $2. 


Address, 


WATERTOWN STEAM BLOWER CO., 
Watertown, N. Y., 


Or H. E, PARSON, 42 Pine St., N. Y. 





is a new invention for the rap- 
id reproduction of fac-simile 
copies of any Writing, Draw- 
ing, or other work which can 
be done with pen and ink. 
AUTOGRAPH LETTERS. 

Circulars, Music, ete., are first 

; written upon a sheet of paper 
in the usual way, and from this written sheet 

500 COPIES PER HOUR 
may be printed upon any kind of dry paper, or other mater- 
jal, in a common Copying Press, 
THIS IS THE MOST SIMPLE, RAPID, AND ECONOMIC- 
AL PROCESS YET DISCOVERED. 

Thousands are already in sucvessful use in Government 
Offices, Colleges, Academies, Public and Private Schools, 
Railway and Insurance Offices, Also by business men, law- 
yers, clergymen, Sunday-school superintendents, mission- 
aries, and others. 

The Simmons Hardware Co., of St. Louis, says of it: ‘‘ Our 
Papyrograph, purchased some time since, gives entire satis- 
faction, Would not be without it for $1,000 a year.” 

For specimens of work, price-list, address, 
stamp, 





etc., with 


THE PAPYROGRAPH CoO., 
43 and 45 Shetucket St., Norwich, Conn, 
te? LOCAL AGENTS WANTED. 


TO COAL GAS COMPANIES. 


WANTED—TO LEASE— 


THE AMMONIACAL LIQUOR OF A WORKS 
CARBONIZING 16,000 TO 30,000 TONS 
OF COAL PER YEAR. 
We also fit up a Very Cheap Plant for Gas Com- 
panies, to make up their Own Liquor, and supply first-class 
men to run them, 


Our Plant turns out the Best Quality of 
Ammonia at Less Cost than any other now 


im use. 
% WOOD & CO., 
AMMONIA MANUFACTURERS, 


469-4t TORONTO, CANADA, 


WANTED---TO LEASE. 


AN ENGINEER OF 25 YEARS EXPERIENCE 
BUILDER AND MANAGER, 


AS A 


DESIRES TO LEASE A GAS WORKS 


For aterm of years. Works must be of sufficient capacity to 
a'low a fair compensation for money expended in necessary 
improvements and time spent in running them. 

Please state in unswer size of works, capacity of holder, 
size and length of street mains, cost of coal at works, number 
of screet lamps in use and their price per year, date of con- 
struction of works, and any other information that may seem 
consistent. Pleaseaddress R. H. GARDNER, 

468 2m. Care AM. GAS-LIGAT JOURNAL. 


WANTED. | 


EMPLOYMENT WITH A GAS COMPANY, 
Large or small works, in any part of the United States, by a 
man who has had 15 years experience in gas making, and is 
a thorough mechanic in all branches of the business—com- 
petent to take charge, if required. Will engage on reasona- 
ble terms. Best of references, Address, 


GAS MAN, 226 South Third St. Brooklyn, E. D., N.Y. 





45 SOUTH STREET, NEW YORK 


Cy 4.6 - 


We would respectfully 
‘all attention to a pam- 
phlet which we have pub- 
lished for distribution 
among gas consumers, in 
the expectation of in- 
creasing the Gas Con- 
sumption, by answering 
the questions most often 
asked over the counter, 
as well as for introducing 
the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We would solicit an 
order, feeling sure that a 
promotion of knowledge 
among the public gene- 
rally of the ease and com- 
fort of Gas, in its many 
uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. We will print with 
your imprint, and with 
such alterations as you 
may wish, in any quantity 
at the following rates: 

500... = . $20 
1000... . 385 
2000... 60 

Single copies 10 cents. 

Copies furnished trom 
this Office direct. 
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Covert’s Patent Binder, for binding the AMERICAN GAs. | 
HT JOURNAL, and all other papers, magazines, etc. 


BINDING ONE SHEET AT A TIME 
as received, thus keeping them on file and making a strong 
and handsome volume when completed. 
PRICE, ONE DOLLAR, POST-PAID. 
All orders addressed to us will receive prompt attention. 
A. M. CALLENDER & CO. 
42 Pine Street, New York, 








A. M. CALLENDER & CO., 
I ei cecal wich I 
THE AMERICAN 
GAS-LIGHT JOURNAL. 
'Three dollars. 


PERJANNUM, 


COAL GAS. 


Vol. I. Cloth. 


Bound in 


PRICE, $10. 
A. M. CALLENDER & CO., 42 Pine Street, NY. 
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WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 
ROOMS 87, 89, 91, 111 BROADWAY, NEW YORK. 
00 
WILLIAM. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. N 
Sule Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. C 
« € 
PATENTEE OF THE FOLLOWING INVENTIONS. 
EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. “ 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the ‘Tar, Ammonia, and ‘ 
Naphtuaiine. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR a 
for Scrubbers and Washers, Etc. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts, TOWER SCRUBBERS (Jack- . 
etted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in aztion. as 
REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. . 
Professor B. SILLIMAN, New Haven, Conn. | D. HOsTETTER, President Pittsburgh Gas-Light Co., Pittsburgh, MN. Ga 
» GEN. CHAS. Rooms, President Manhattan Gas-Light Company, N. Y. | C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
GEN. A. HICKENLOOPER, President Cincinnati Gas-Light Co,, Cincinnatti, Ohio. | S. L. HusTEeD, President Laclede Gas-Light Company, St. Louis, Mo. the 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. E. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N, J. PO 
pa 
oe : ~* : : ; BS = ; an pa 
} MITCHELL, VANCK & CO. pr 
Cc. CEFRORER. H | 
() W 0) urn as Manufacturers of 
Manufacturer of e . - . . = 
CHANDELIERS! 
G a ~_ B i Of R IN BS > R fs ‘ x 1-6 ; : And Every Description of 
Under this title a neat little book has been is- GAS FIXTURES 
GAS HEATING AND COOFING APPARAT™TS sued containing the paper of Mr. Jas. Somerville, : 
” as read at the last meeting at Cincinnati, together peretenreny seb iagpi 
FITTERS’ PROVING APPARATUS. ETC elegans : i : ties we." | Pine Gilt Bronze and Marble Clocks, warranted best Time- T 
No. 248 North Bighth Street, Philade'phia with a table, taken from Prof. Chandler’s lecture keepers Mantle Ornaments, &c. A 
re? 2 oe! showing the loss of light resulting from the use of Salesroom, S36 DROADWAY. 
EO. Ww DRESSER shades, ete., of different kinds of glass. NEW YORE 
° $ m . . ‘ ‘ 
The book is intended for sale to Gas Compa- | Special designs turnisued for Gas Fixtures for Churches 
IVIL ENGINEER nies to distribute gratuitously among consumers. | Public Halls, Lodges, &c. hi 
. y ‘ anier cs . nae thair 2 rs —— - aes L 
GC . | If Gas Companies can induce their consumers to ADVANTAGES OF THE STRAP FILE. x 
use better burners and shades, one-half of the | cule C 
YRIN(TY BULLDING fault-finding will cease. 1st. It is simple, strong, and easily used. 
The price is $10 per thousand. Orders may 2nd. Preserves papers without punching holes. ‘ 
. : “ | 8rd. Will always lie flat open. 
. be sent to the office of this J l, 
ROOM 89 111 BROADWAY e sent to the office of this Journa e 4th. Allows any paper on file to be taken off, with- 
EVERYBODY A | S OWN ; out disturbing the others. ] 
Dates \ Improved Gas Corel. We will furnish to our subscribers this important rt 
B () () B I N D K R article for preserving in a convenient form, the num- 
. = , - _ - f the J l it is issued y "7 
K ‘1/19 TREMONT ROW, BOSTON, mass. |"*~ SOecoumelas & is levied at the very lor 
price of $1.25. Sent either by Express or Mail, as 
y fs » Best and Cheapest Binder ; 
By far the Bes Ext: a t JAMES P. MAHAN, Treasurer. directed. 
cue —— “7icscsilaagaaa By mail the postage will be 2: cents, which will be r 
PATEN’D MARCH 30, 1869. CAVEAT FILED JULY 2, 1878. KINC’S TREATISE added to the price of the Binder. Send orders to ( 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 

PITTSBURGH, PA 

Braneh Office—120 Water Street, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 
“™HOMAS AXWORTHY. Agent 


wS11¥ at Cleveland, Ohio, 


THE NEWBURGH 


Orrel Coal Company, 


Miner at Newburg, Preston County, W. Va. 

Company’s Office, No, 52S. Gay Street, Baltimore, Md, 

C, OLIVER O'DONNELL, Pres’t, CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
isg, 111 Broadway, 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 

of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies inthe United States, and we beg to refer to 

the Mannattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the brooklyu and Citizen’s Gas Light 
Companies of Brooklyn, N. Y |; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt at.2ction given to orders for chartering of vessels, 

224-ly n 


ugs, 
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OFFER THEIR SUPERIOR 
DESPARD COAL 
Time- To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No, 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
: Wharves Locust Point ’ : 
as Compasy's Oftice, 15 German Sst.,f Baltimore. 
> 8 
Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 
*." Reference to them i+ reqnested, M4-, 
" mee seabed 
: 3 C 
with- TYRCONNELL GAS OAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
rtant Company’s Office, 52 \. Gay St., Baltimore, 
num- CHARLES MACKALL, Secretary. 
y low CHARLES W. HAYS, Agent, Xoom 7, 111 K’way, N. Y. 
il, as SEIPPING PornT— Baltimore, Md. 
‘ This coa! yields 10,000 cubic feet of Gas wit: an tlluminat- 
ill be ing power of over 16 candles, Forty bushels cf very supcrio 
LO Coke, with little Ash and scarcely any clinker id-ly 
’ ~womnsiciiiennsnltaiaaiod iy patentee ‘ i paiement 
rk. 


FORT PITT CAS COAL 


This Company is prepare i to supply any amount of their 
Celebrated Gas Coal 
all points reached by rail or lake throughout the West 
THE FORT PITT COAL COMPANY, 
OFFICE 337 LIBERTY STREET, 
PITTSBURGH Pa 


iL. 
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GAS OALS. 


TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 
COAL, CAREFULLY SCREENED, 
AND PREPARED FOR 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 


Greenwich Wharves, Delaware River. 


366-1y Pier No. 1 (Lower Side), South Ambov, N. de 





CANNELTON COAL COMPANY 


OF WEST 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vis 
delivered at RICHMOND, Va. : 


CANNELTON CANNEL, 


acknowledged to be the most valuable ENRICHER produced in this conntry, a gross ton yielding ~0,000 
ibie feet of GAS of 64°54 CANDLE POWER; CUKE 32 bushels, of good quality. 


CANNELTON CAKING COAT. 


MAXIMUM YJELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per Ib, 
—gave 16 14-100 Candle-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & CO., 45 South Street,N. Y. ; 
SALES AGENTS - DANIEL W. JOB & C4., ‘)! State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


VIRGINIA. 


finda 


PHREINS & Co., 
A5 SOUTH STREET N. Y. 


IMPORTERS AND AGENTS FOR THE SAL?F O} 


AMERICAN, 
PROVINCIAL, 
and ENGLISH 


COA S$ AND CANNEL. 


F. SEAVERNS, 





GAS 


JAMES D. PERKINS. 


CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


JR. 








FOR THE SALE OF THE SUPERIOR 
<ANAWHA GAS COALS 
CS Oe Se CH a SA . wt vel wale oa ~, I a CeEw~we ! i |} 
ALSO, 


CANNEL, 
SPLINT, 
and STEAM COALS. 


From the Kanawha and New River Regions, on the I.ine of tre Chesapeake and Ohio Rai!way. 


(OFFICE No. 7 WALL 8? 


Cc. B. ORCUTT, Secretary. » 








J. J. GORDON, Sales Agent;! 


NEW YORE 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST ‘IRON PIPES 


FOR WATER | AND _GAS. 


“DAVID S. BROWN, “President. 
BENJAMIN CHEW, Treasurer, 


~ JAMES ?. MIC HELLON, Secretary, 
WILLIAM SEXTON, Supe rintendent. 








ue goer’. 


(astirol Gash Wate ries Slop Vals Fi ti casler. aC. 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY an MACHINE CO,,| | 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


00—— 


Cast Iron Water and 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and PMiine Work. 
Branches, Bends, Retorts, Etc., ‘Ete. 


H.R. SMITH & CO. | NATIONAL FOUNDRY 
COLUMBUS, OHIO, 


AND PIPE WORKS. 
MANUFACTURERS OF 


“AST TRON GAS RWATER PPR SSS 


AND WIL KINS STRE ETS, 
PITTSBURGH, PA 
pt CH CASTINGS, LAMP POSTS, Ete. 
(Pipe from three inch llyin 12 feet 


we. Ss MI'TH., 
lengths.) 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. | 
DAILY CAPACITY 125 TONS. Piss 
2” Our Works lirect with eleven railrowis centers | tically. 
this city, giving us unequalled facilities for shipping to | oN, B.—Pipe one tee 
at the lowest rates freight. | 





Pipe 


436-1 


and upwards cast vertica 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
WATER WORKS, 


connect 


&7- SEND FOR CIRCULAR AND PRICE LIST... ~ 


“<¢ Ofer special inducements to parties wishing to pur- 
My Pipe is Smooth, regular in weights, and cast ver- 


nd upwards, cast in 12-ft. lengths, 





R. DD. WOOD & CO., 


PHILADELPHIa. 
MANUFACTURERS OF 


| gt \ 4 | 
CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


GAS, WATER, AND OIL PIPES 


\ 
q 
/ 








Works, ISth, 19th, 20th and Railroad Strect. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 3-11¢n and upwards cast io 12 ft, lengths. 
t@™ Son for Circular and Price List, 


RO 
aEnGEN N WORK, 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 





Ss. DECATUR SMITH, 





CAST IRON GAS & WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 

t@ FITTINGS FOR GAS AND WATER MAINS. was 


o> « 
ms t 


CATHEL’ s 


CAS CONSUMERS 
MANUEL, 





Manufacturer of all kinds of GAS and WATER PIPE | 4nd money value of the Gas consumed. 


Enables every Gas Consumer to ascertain at a glance, with- 

| ont any previous knowledge of the Gas Meter, the quantity 
Also the best method 

of obtaining from Gas the largest amount of its light. 
| It willbe tothe advantage of Gas Companies to supply 
| their Consumers with one of these Guides, as a means of pre- 
| venting complaints arising from their want of knowiedge in 
| regard to the registration of their meters. For sale by 
A. M. CALLENDER & CO., 
42 Pine Street, New York Koom 18. 
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MURRAY & BAKER, | 
_ é 
Practical Builders, | 
And Contractors for the 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 

IMPROVED APPARATUS AND TOOLS FOR 

THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS, 


Erection of 


©®~ WORKS AT THE RAILWAY DEporTs, 


FORT WAYNE, INDIANA. 





We manufacture Bench Castings, 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiess, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray 18 « Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully inviie Western men to call and see 
our vatterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


Washers, “The Im- 


GEO. STACEY. HENRY RANSHAW. WM, STACEY, 


GEO. STACEY & CO. 
MANUFACTURERS OF SINGLE AND TELESOOPIO 
GAS-HOLDERS, 
AND ALL KINDS OF 


Cast and Wrought Lroun Work 


Used in the Erection of Gas and Coal Oil Works, 
Foundry on MILL STREET; Nos, 33, 35, 37 and 39, 
Office and Wrought [rou Workson RAMSAY STREET Cin- 
cinnati, Ohio, 
REFEKENCE, 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co, 


| Baton Rouge, La, Gas vo, 
Saginaw, Mich., Gas Co, 


Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co. | Veoria, Til, Gas Co. 
Springfield, O., Gas Co, | Quincy, ll, Gas Co. 


Terre Eaute, Ind., Gas Co, ; Champaign, Ills., Gas Co, 
Madison, Ind., Gas Co. Carlinville, Ill., Gas Co, 
Kansas City, Mo., Gas Co. | Bowling Green, Ky., Gas Uc$ 
Topeka, Kansas, Gas Co. Itamilton, Ohio, Gas Co, 
Burlington, Iowa, Gas Co, Vicksburg, Miss.. Gas Co 
Nashville, Tenn., Gas Co. Denver City, Cal., Gar Uc, 
R. T. Coverdale, Kng’r Crncinnati, and others. 


BROWN & OWEN, 


MANUFACTURERS OF; 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTI 
AND 
APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
EX HAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 


NGS 





FLOYD’S PATENT 
MALLEABLE RETORT LID. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’ Ss CEMENT 
for stopping leaks in Retorta., 


GAS GOVERNORS, 


and everything cennected with well regulated Gas Works, at 
low price, and in complete order. 
N. B. —STOP VALVES from three to thirty inches— 
very low prices, 





SILAS C. HERRING. JAMES R. FLOYD. 





IGASHOLDERS | OF ANY MAGNITU DE. 


. 


NATIONAL COAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52 


Elevator on Pearl Street. 
H. P. ALLEN, President. 








EVERY DESCRIPTION OF 


fas aud Water Works Supplies, 


Particular attention given to the alterations of old works, 
Estimates and Drawings furnished, 
Address all communications to 


N. W. Cor. 12th and Noble Streets, 


420-1y PHILADELPHIA. 


The process known as GWYNNE-HARRIS but from later 
| ALL essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
| leated steam, in fire-c lay retorts, set similarly to those in 
| Coal Gas W orks, is aun established success, More than One 

Hundred Miilion cubic feet of gas have been made under 
| this process, and for permanency and brilliancy, a8 well as 
| economy both to the manufacturer and consumer, it is supe- 
| rior to any gas made by the old, or any other method. 
| Our process is not intermittent but continuous. The steam 
| and the oil are admitted into the retorts by gauge cocks, and 

run for days without change. All the materials required, 

besides the steam, are 17 lbs. of Anthracite coal and abcut 
31g gallons of Petroleum or Napbtha, per 1000 feet of bril- 
{ llant gas 


| Rights for sale. Inquire of the President, 


MACKENZIE & SAYRE MAN'F'G CO., 


141 BRUADWAY, 


Gas Works, Smelting 


NEW YORK. 


Works & Machinery. 


Proprietors of P,. W. MACKENZIES PROCESS AND APPARATUS for making Iluminating 


Gas from Ordinary Gas Coals, enriched with 
Making Heating Gas for Smelting, Melting, P 


Cannel or Oil. Also, 


uddling, Forges, Boilers, Ete. 


Mackenzies Process for 
Also, 


P. W. Mackenzie’s New Engine and Boiler. 
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1842. DEILY & FOWLER 1879. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—W1ITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 115 gasholders. 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868: 

Lancaster, Pa. (2) | Columbus, O. 

Williamsport, Pa. (3) | Franklin, In@. 

Bristol, Pa. (2) Indianapolis, Ind, 
Catasaqua, Pa. | Jacksonville, Lu. 
Kittanning, Pa. Joliet, Il. 

Hazelton, Pa. Lawrence, Kansas. 
Freeport. Pa. Jefferson City, N. O. La, (2) 
Huntingdon, Pa. Algiers, N. O., La, 

Pittston, Pa. Kalamazoo, Mich 


Bethlehem (S). Pa, Buffalo, N. Y. (2) 
Sharon, Pa. ? Ogdensburg, N. Y, 
Canter, Pa. Waverly, N. Y. 
Carlisle, Pa. Little Falls, N. Y. 


Penn Yann, N. Y. 
Watkins, N. Y. 
Coney Island, 
Batavia, N, Y. 
Gloucester, N. J. 
Salem, N. J. 
Mount Holly, N. J 
Plainfield, N. J, 
Englewood, N. J. 


Beaver Falls, Pa. 
Annapolis, Md. 
Parkersburg, W. Va. 
Lynchburg, Va. 
Stanton, Va. 
Youngstown, O 
Steubenville, O. 
Zanesville, O. 
Mansfield, O. 





a # 


Marion, O. Fiemington, N. J. (2) 
Belleaire, O Dover, Del. 
Athens. 0, | Pittsfield, Mass, 


Meriden, Conn. 
Milwaukee, Wis. 


Barnesville, O. 
Newark, O. 


CONTINENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 


GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lightir g 
Cities. Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No, 435 Chestnut St., 
where a member of the Firm can be scen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them inthe latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure, PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


-|Wrought Iron Lime Sieves 


for Purifiers. 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER orGAS. Street Main con- 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 
STO? VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All the Smitn and Sb*et Iron work required in and about 
Gas Works, 926-tf 


JESSE . “Ts JEgse W) STaRR, JR. 


Station Meters of all sizes. 
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IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
Me 8. 8. TOWNSEND, General Agent, g Cortlandt St , NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 














— =, —S 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


L. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:aler 
2. very part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsid« 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. ‘.« furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Fxhauster only, as may be required. 

also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

jend for Illustrated Catalogue, giving details of capacity. sveed, power required, price, and references to parties — them. 


P.H. & F. M. ROOTS. 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 





J. H. GAUTIER & CO... LACLEDE | 
| FIRE BRICKS AND 


CORNER OF 

















GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, | 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick ané | 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER. 
-1y Cc. E. GREGORY 















AN D 


FIRE- BRICK WORKS. 


Manufacturers vf Clay i. tort ‘ir Br: ks, Gas House 





GAS RETORT WORKS RETORT WORKS. 


CHELTENHAM, MO. 


Hand and Machine made Retorts and Settings, 


Fire Bricks for Siemans Gas and Glass Furnace. 


Superior | 
Bricks | 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | 


and Cupola Tiles, Etc. 
4? 7 » » rey: = 
Fire Bricks and Tiles 
of all shapes and sizes. 
Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer 
Pipe, Etc. 


901 Pine Street, St. Louis, Mo. 


| notice, 


ADAM WEBER, 

(Successor to MAURER & WEBER.) 
PROPRIETOR. 

15th Street, 


Manufactures of 


FIRE BRICK AND TILES, 


Of all shapes and sizes. 
FIRE MOKTAR, CLAY AND SAND. 
GR Arti« 


Gtficon and Works, 


Avenue ¢, 








* of every description made to order at shor 
pdt. 


| LOCKPORT, PA. 


— oklyn Clay Retort | 





and otfer Tile, Capola Bri Dealersinand Miners of 
Fire Clay and Fire sand. Clay bank at Burc’s Creek, New 
Jersey. Manufa > ¥ vke, Elizabeth, Richards and 
Partition Streets, Brookiy ‘, ¥. Office, No.83 Van Dyke 
Street 


642— 


Works : Works : 


Established 1864. 


GARDNER BROTHERS, 


Sa SS = 


Manufacturers of Clay Gas Retorts aud Retort Settings 


“STANDARD SAVAGE” 
Fire trick. Vile and Hurnace Blocks, 
AN D 
MINERS AND SHIPPERS OF FIRE CLAY. 
UFFICKE‘ No,§876 PENN AV’E., PITTSBURGH,Pa, 


Sole Agent for New England, 
C. H. SPRAGUE, 
86 State®Street.ABoston, ae 


MT. SAVAGE JUNCTION. MD, 








a ae MRR WE 
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| A. co. Woond’s | 
, | CASTIRON PIPE CUTTER 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce the cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4 and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 380inch Pipe, $275 
No. 5 cuts 36 inch Pipe, SITIO 





For larger sizes Special Centracts 
will be made. 





It will cut a Continuous Line of Pipe ina ‘Preneh or Building 
As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Address : 

A. C. Woop, Syracuse, New York. " BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & LOYD, No. 744 Greenwich street, N. Y. MORRIS, TASKER & CoO., 36 Oliver Street, Boston, Mass. 





JOURNAL des USINES a GAZ. 


ORGANE DE LA 


~ LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 


938 to 954 River Street and 67 to 83 Vail Ave. 





Societe Technique de L? Industrie du Gaz en France. 
ISSUED ON THE 5rx OF EACH MONTH. TROY, NEW YORK. 


's. ~ 2 BRASS AND IRON SLIDE VALVES. 
MESSRS. SERVIER, MONNIER, AND ROUGET, EDITORS AND MANAGERS. HE “eR a a 


= tnside screws, Indicator etc.) for Gas, Water and Steam— 








THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION HYDRAULIC MAIN DIP REGULATORS. 
Ss : RELATING TO GAS MANOFACTURE IN FRANCE. also 
Subscriptions ReceivedZat this Office. Price, Post-paid, $3.50 Per Annum. FIRE HYDRANTS. 





ee mn 





Established in 1845. 


B. KREISCHER & SONS, 


Office Foot of Houston street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


Of all Shapes and Sizes. 
FIRE MORTAR, GLAY and SAND | 


ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHORTEST NOTICE. 























SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 








~BORGNER & O'BRIEN, ~~ 


{MANUFACTURERS OF 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW V1INE—PHILADELPHIA. 
18 Years Practical Experience. GaslHous® WorkKS a Specialty} 


ae 5 a aa RMI 
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INTERNATIONAL--1876--EXHIBITION. 


~ 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the [use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number (of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 














Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President, 


GROUP JUDGES. 


AMERICAN. | FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- | Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
ington, D. O. | JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y‘| Mn. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 
‘JENERAL HENRY K. OLIVER, Salem, Massachusetts. | 
GEORGE F. BRISTOW, New York. | 











SMITH & SAYRE MANUFACTURING COMPANY. SCIENTIFIC BOOKS. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Ye 
BUILDERS OF} We are prepared to furnish to GAS MANAGERS 


Machinery and Apparatus for Gas WorkKS. | ivit; boi spc med 








2 
=—_ = GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
“ —_/ p= a5 with numerous Engravings and Plates, in Cioth bind- 
— hed ing. $12. 
s PENNY Og INSTRUCTIONS FOR TH}; MANAGEWENT 
= OF GAS WORKS, by W. C. HoLmEs. 8 vo- Cloth 
Vil ~ 3 $1.50 
Mi i ES ANALYSIS, TECHNICAL VALUATION, PU- 
MI Hi a 2 RIUFICATION and USE OF COAL GAS, by 
\\ Hit “Bo Rev. W. R. BowpitTcH, M. A., with Engravings. 8 vo 
1) i] 
Hl | 3 Cloth, $4.50. 
i g NEWBIGGINS HAND BOOK, by Tuomas NEwsIG- 
il | é Gin, C. E. $3.75. 
= MQ 


GAS CONSUMERS HAND BOOK, by Wm. RIcH- 
ARDS. C. E. 18 mo. Sewed. 20 Ceats, 

GAS CONSUMERS MANUAL, by E. 8. CATHELS, C.E 
10 Cents 

PRACIICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 

AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 








Pipes, Tees, and Bends, 








Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 





.! PRESSURE GOVERNOR, Pressure Regulator for High 





Mackenzir's Patent ROTARY GAS EXHAUS'rER, STEAM JET EXHAUSTER and CONDENSER, WASH- 


= —S CwEN C. D. Ross, Member Institute Civil Engineers. 
SS 
SSN Lh 8 vo, Cloth. $1.50, 
S R2 2 Aree _— org 
SX a m A PRACTICAL TREATISE ON ELECTRIC 
AY i ie LIGHTING, by H'ppoLyTe Fontaine. Translated 
\\ 2 “ ° 4 from the French by Paget Higgs, LL.D, Assoc, Inst. 
ie Lo] — 
/ \ mae S 8 C.E. $3. 
j f \ C558 & GAS vs. ELECTRIC LIGHT. Electric Lighting: its 
i Mette \ si 4555 mM State and Progress, and its probable influence upon the 
if z New 8 Zz Gus interests. By JoHN T, SPRAGUE. 8v0., Paper, '40 
IN | SoOPe = cepts, mail-free. 
< “ Hf oo S) a } 
~~ HII = a > eo The above will be forwarded by Express. upon receipt of 
' | S222 £ price 
aay Ld Ap = =| We will take especial pains in securivg and forwarding 
= —— nf x= © 3 2 any other Works that may be desired, upon receipt of order. 
Wy 3 a 3 = a, © a | All remittances must be made by Check, Draft, or Post Office 
A iti iff Bi, <" & Z 2 3s = | Money Order. E ' 
l : SEs gs > | A. M, CALLENDER & CO., 
| ft c: = ~ = 3 a es Room 18, No. 42, Pine Street, N. Y. 
| S4Ee gu 
\ | , f } ee & cS = 
| pas ZABER 
Bena Se Pe 
\ eB Sao> 2 She 3 
H 2 Pam <: = 
Reb gee Zz 
Sana « _~ - ee 
Sga<é Aa eS S. A. STEVENS & CO, 
= om 
=—— MezRW@2g ww Ss ome 
—— CRBs ZEB wy | SOLE AGENTS. 
we OBeeeeE Sc Ow 
<e wu we aeeee gee ROOM 87, ASTOR HOUSE, 
A aS zecOoacm™ | 2 . , 
Ty a oe Oa PB. O. Bex 1110, NEW YORK. 
. toes P ye . 
= 2a —— xe 2 oO a 
SS ee fq za | 400 480 Watnut Steext, PamaDKELPma. 
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T. C. HOPPER, Pres’t and Gen’l Sup’t. WM. H. HOPPER, Vice Pres’t. WM. N. MILSTED, Treas. WM. H. DOWN, Secy 


AMERICAN METER COMPANY, 
NEW YORK AND PHILADELPHIA. 


AGENTS FOR SALE OF 


SUGG’S LARGE ARGAND BURNERS. 


These Burners are specially adapted for lighting large spaces, as Dining Rooms, Halls, | white and steady light. BURNER WITH Four RINGS, giving a very powerful and brilliant 


Shops, Stores, Warehouses, or for Wharves, Harbor and Signal Lights, Clock Towers, etc. | light. TREBLE RING or T.f.T Burner, giving a light equal to 120 candles, consuming about 
The light given is soft, yet brilliant, the greatest possible amount of light being obtained from | 30 feet of gas only. ‘This is the same Burner as used by Prof. Morton in his lecture at 
smallest consumpiion of gas, ‘hese Burners are made in four sizes, as follows :—DouBLE N. | Steven’s Institute, Hoboken, N. J., Oct. 17, 1878. Four RinG Burner, on which Mr. Sugg is 
Burner, with donble flame, giving a light equal to 50 standard sperm candles; consuming | at present experimenting. The brilliancy and illuminating power of this Burner surpasses 


about 16 feet of gas only. It will burn any quality of gas from 12 to 50 candles, with a very any gas burper yet produced. 169-at. 
HARRIS, HELME & MecILHENNY, 


Successors to Harris & Brother. 


BSTABUISIICYD 1848. 


PRAGUUIOAL Gas WETTER WMANUVUPACTURER:, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds uf Gas Apparatus ; Also furnish all other Articles 
appertaining to the use ut Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of ald 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, kxhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘Test Apparatus complete—also 

festing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 


THE Pp LU M BER; Portland Cement, 


Roman Cement, 


es Keene’s Cement, 
. . Sellurs Gas Cement. 
SANITARY ENGINEER. "coe 
" “6 Silica Fire Brick. 
IMPORTERS. 


CHAS. F. WINGATE, Editor. S. L. MERCHANT & CO. 


- ’ 53 proadway, New York, 
DEVOTED TO THE DISCUSSION OF QUESTIONS OF Just below Trinity Church. 344-1 


: gay” Remit 10 cents postage for “ Practical Treatise oe 
SANITARY ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LIGHTING. 


Cement.” 
Published Monthly at $1.50 Per Annum. 





NOW READY AND FOR SALE, 


FODELL’S 

This Paper aims to enlighten the public on all SANITARY SUBJECTS. Its Editorials are written for H 
the average House-holder. The Technical Articles are for the Engineer, Architect, and Mechanic. So far System of Bookkeeping 
as 7 ae ys ont an it aims to throw light where many other journals think it to their interest to FOR GAS COMPANIES. 
mislead an ~ darkness. Price $5, which snould be sent either in Check, P. O. Order 
a Among its regular contributors are Pror. HENRY MORTON, Pu.D., Prest. Stevens Institute of | or Kegistered Letter. 
Cechnology ; F. 8. PHILBRICK, C. E., Boston; ROBT. BRIGGS, 0. E., Philadelphia; Con. GEO. E. | piank Books, with printed headings and forms on this sys- 
WARING, Sanitary Engineer, Newport, R. I.; T. O';CONOR SLOANE, Pu.D. ; and other able Specialists. | tem, wil be supplied to Gas Companies, by applying to W. P. 

SrecIMEN Copies SENT Free oN APPLICATION. Fopac. latiadelphia, or 

THE PLUMBER & SANITARY ENGINEER, Be ETI crepe es ccendage tN 
P. 0. Box 3037. 140 WILLIAM STREET, New York. | j iiss 
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WILLIAM W. 


Feb. 3) =. 


GOODWIN & CO., 


Nos. 1012, 1014 and 1016 Filbert Street, Philadelphia, 


a. Nid 


No. 142 Chambers Street, New York. 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 
U. S. CENTENNIAL COMMISSION. 
Report of Award to W. W. Goodwin & Co, 


J. R. Haw ey. Pres't. 


J. L. Campsert, Secretary. 


The Exhibit consists of a series of Articles 
for the measurement of the quantity of Gas, 
for the estimation of the iLLuMINATING POWER, 


4 and for restine its Purrry. The Articles are 


RELIABLE in their indications, and so ar- 
ranged asto be READILY APPLICA- 
BLE in PRACTICE. They are ESSEN- 
TIAL to the Public Inspector of City Gas. 
A. 'T. Gosnorn, 
Director General. 





A NEW METHOD FOR THE ANALYSIS OF COAL GAS 


We now have the 
pleasure of presenting 
to Gas Companies a 
new and easy method 
for the determination 
of the constituents con- 
tained incoaland other 
gases. The apparatus 
is so easy of manipula- 
tion, that it will come 
within the reach of any 
one at all skilled. 


Although it does not 
claim to the greatest 
degree of accuracy, yet 
with care a satisfactory 
result may be obtained, 
and that too, within a 
very short time; in fact 
the principal gasesonly 


me oes ae. require a few minutes 


for their separationand 
determination of quan- 
tity. 


The apparatus will 
determine the presence 
of the following gases 
and their quantity: 


Ammonia (NH) 
Sulp. Hydrogen (H,S) 
Carbonic Acid (CQ,) 
Air, Oxygen and 

Nitrogen. 

Bisulp. of Carb. (CS,) 
Olefiant Gas (C,H,) 
Carbonic Oxide (CO) 
Light Carburetted 

Hydrogen (CH,) 
Hydrogen (HH) 


MANUFACTURED AND FOR SALE BY 


WILLIAM W. GOODWIN & CO. 











